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nan epic adventure that lasted 
tires decades, a [4th-century 
Musiim scholar roamed 75,000 
miles through Africa and Asia 
one of ite world § grear journeys 
of exploration. 
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Fifty years after the surprise 
atiack that drew the United States 
muta World War if, American and 
Japanese survivors share recollec- 
fons of that fateful day, A map 
supplement details key events int 
fhe clabal conflict 
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Penetrating a litte-kKnown reaim 
more ian a hundred feet up in 
the frees, scientists are unlocking 
secrets Of plants and animals that 
never fauch ground 
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Farmine oysters in the nutrient: 
rich tides off their northwest 
coast, Ausiralans produce ils: 
trrous South Sea treasures —the 
world s largest cultured pearls, 


LOY 


Former king of steel, Puisburgn 
paints ona bright new face witht 
riverside parks, lneh-tech labora- 
lories, dnd pleamming corporate 
headquarters, yet vibrant old 
neighborhoods endure 
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COVER; A veiled wornan in Libya suggests the timelessness of the [slamic world explored by 
/On Batuta: Photograph by James 1, Stanfield 
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Almost two centuries before Columbus, a young Moroccan 
named Ibn Battuta set off for Mecca; he returned home 

three decades later as one of history’s great travelers. Driven 
by curiosity and sustained by the Koran, he journeyed to the 
far corners of the Islamic world—jfrom North Africa, where 
caravans still dare the Sahara, to China and back. 














66 % THE NAME OF ALLAH, the 
Benevolent, the Compassion 
nie,  intones the blue-robed 
imam, his deep voice challenging 


the silence of the Sahara. Behind 





Him, wong a line he has scratched 
in the sand, men and bors of the caravan 
fortn a ragged tank, facing distant Mecca, 
“Guile ws.on the straight path, the path ol 
those vou have blessed... not those who 
have gone astray,” the imam prays, conclud- 
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fitting invocation for a caravan departure. In 
unison the caravanners kneel, then bow, 
pressing their foreheads into the sand 

In the cool shadows of morning they rejoin 
the line of beasts tethered beac to tail and 
whit tor a cgnal. Besice me the madeugeu, or 








i Koran'’s opening chapter, the fofi/n, 


caravan boss, mises his Stati, jerks the rope 
halter on his lead « camel, and, to shouts and 
the changing of pans and bowls, the hal-mile- 
lone train grudgingly lurches forward 

iwilk along with macdougou Idris Daourla 
Like his grandfather, who led the prayers, 
ldris wears the long blue robes of 2 Tuasrer 
tribesman and a volummous black turban 
wrapped to veil all but his eves. From a sling 
across his shoulder slaps a long broadsword 
in-a dusty red scaboard, To my surprise when 
Ldris drops back to inspect t the beasts and 
their heavy loads of salt, be hands me his lead 
rope with only the briefest of instructions: 


‘Tust don't stop,” he savs. “We would be 





ml dav sorting out the mess! 

lL savor the glory of Piloting such @ freer 
erie, Pulling more than 400 camels behine me 
toward a stark horizon of sky and sand, I am 
right where | want to be: deep in the 14th: 
century world of an extraordinary traveler 
named Ton Battuta. [tis an Arabian Nights 
world of caravans, Velled harems, sailing 
dhows, whirling dervishes, and for bididen 
cihes—a world of boigands and bow-and 
arrow wars, of banquets with turbaned sul 
tan Mees miraces wrought by threadbare 
fakirs. Most marvelous of all, much of it 
eure pe today 

A= 1] tug@ed the lead camel, | reflected on 


how farlbn Battute had come at this GB LALLI cif 


Land Rowers of the Middle Ages, comets 
corried Ibn Botheto across the Schoro ond 
bevernd. In Catro, where the pilgrim Lingered 
on his first journey, camels at Imbaba market 
ore hobbled to prevent straying. 
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his life. Alreacy I hal spanned half the 
rlobe retracing his incredible travels: there 
remaingd now only this final leg, across 
Niger in Sahoran Africa. Thos would he and 
[ compiete a traverse of the diverse cultures 
linked bya common faith, in the powerful 
realm of medieval [slam 

In my own three decades in the Middle 
Feast] hacl often crossed the tracks of this 


ar 


pilgrim-jurist-courtier-m 


Yetic—-polticin- 
diplomiat-exploner Little celebrated in the 
achicve- 


West save in scholarly footnotes, fits 


bs ir 4 F Weare 


ments are familiar among Ara 
of relentless roaming, [bn Battota crossed 
two continents, logging some 75,000 miles 
tripling Marco Polo's travels) through 44 


counines in today * atlas 





His memoirs brim with the flavor of his 
time, documenting a journey of hazard and 
hardship, opulence and adventure. It began 


in Morocco, when he was only 21. 


LEFT TANGIER, my birthplace, the 
13th of June 1325 with the intention 
of making the Pilgrimage to | Mecca], 

to leave all my 


| 
bad 


ends both 
fermale anc male, to abandon my home as 
birds abandon their nests.” So begins his 
brittle Arabic manuscript, tn the Biblio- 
théque Nationale in Parr, the 630-year-old 
narrative of Sheikh Abu Abdallah Muham- 
mad ibn Abdallah ibn Miuhammad ibn [bra- 
him al-Lawat, also called Tbn Battuta 
Clearly he is famous in his own hometown 
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Ibn Battuta. There, vou can watch the 
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Snares ond curses fill the air as Puorer tribes- 
men louneh a salt coravan in the east of 
Fachi, Niger. Comeleers weave their own 
ropes from pom frond, often wai a collesed 
foot to keep the braid hight (below) 

Courtly aad urbane, Thin Aorttute dt not 
ahwiarves relish the grinding hardships of travel 
“An unattractive village,” he complained of 
one Sofaoran town, “Ihe water is brackish ond 
the place is plagued with fies.” Wherever fie 
roamed, the traveler sought out educated, 
pious, or powerful Mustimea, who usually 
showered him with hospitality. In turn, he 
repohed them with tales of distant lands and 


pred iia Aoronic wisdom. 
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Lommancing thi 
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politan town ruled in turn br 
Romans, Vandals, Arabs, ancl Spantards 
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iets, noid sen Captaim:s fanned a wanderlust 
atiuta. Barely had he finished 
aeross North 

1ttach- 
took. ten 


An 


1 T u 
7 | i | 
His stipes when be set oy 


1 ' 
Lirica for Mecca, 3,000 mile away 
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months, crossing Al@eri, Lunisia 


Libya, to reach Alexandria in Revpot. He 


Ieacrines iis great harheare 
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seven Wonders of the 


[reacy tached into ruin 


house. one of the 
VWreorld, is 
Lt = . 1. = 
A ee 


and holy men. In the near! 


Nh? S0U2NL OUT & Tezion 5 Savant 


lage of F i bie he would travel to the Ch 

| ireat of | eer 4, mira iF if 1 Rathitn 
nvstic, Sheikh Abu considered tt. The holy ma 
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atop the root of thi lbn Battiute arrived in 


humble cell, Thn Bat (aire dunns the nile of the 
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| creme had mast Leste £ultan 
he Win [me fete DaSsec POWeEr not tron 
BaAtuth weiihe ‘ahh father to son but throweh 
with 4 in ul lrectior Circassian slave bovs 
| WL eh [hen marl broucht up to be generals 
the Yemer an nd administrators. Vet 
mide 2 long flight toward the east, alizhte Mamluk Eoypt flourished. Ibn Battuta 
in some dark and greenish country, and left mentions the populace “flowing like waves oi 


me there. the sea thi Een LCAITO S|) WaATTOW Streets 
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and medicines with reported endowments of of the Desert on ny wrist 
= thousand dinars a dav.” A small gpove Or, perhaps wi 


ment eve mic now operates on the site lmagrance, sir 


SHO ri, n Bat never ti [In (Cairo I took to stopping tor Lurk 


have vistted Egypt' | Pvramicts. In th lee and putts on a charcoal-fired hookah at 
Pishawi Ss, atun-down caté furbished with 

arVved WoOUWOrK and Cul-Giass mirror. 4 
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VWorceco, the traveler's hometown. Tbr 
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Ginters COStIMEes, ANd Incense ippecrance: As a recent amateur portrait 


the 10 ie Patait : They shows (left), he wore a beard. 
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long galabias, chatty students from nears devotees from the poorer quarters gather 
Al-Aghar University, | 





ts-anel under colored lights to the cadent spell of 
T-shirts: And then there was Mama: Nazirah, flute and drums. Wearing agate praver bends 


a Kin ot resident mysti and a red fez wrapped with a green turban, 
VMiama Nagvirah steered me to some of (o- the tall, clean-shaven master led the envo- 
ro’s Islamic mystics, the Sufis. Members of tional @arer, a “memorial service to Gol,” 
various Suh orders, found throughout the waving the rhythm with a milded baton. 
Llamic world, seek reality bevond the grasp “AllQA! Altea! Alah!” the chant continued 
of intellect in a direct, loving communion for half an hour, with hypnotic effect, then 
with Allah. Following Ibn Battuta's exam: veered from. prayer to poetry 
mle, l often sought out such esoterics Shaniger tt thes world 
Saturdays, in the courtyard of £cin ab Shepherding Lhe might slars 
Abcin Mosque near Cairo's City of the Dead, steepest, forlorn 


t3 National Geographic, December 120! 
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Dashed lines rapresant \eurness qimetiesud by scholars 


Emotions flowed. Before the evening was 
over [saw women swoon, grown men break 
mio tears 

“T believe mall religions,” one elder told 
me. “Muslim, Christian, Jew—are we not all 
eons of Adame? What matters is Allah, the one 
Creed” 


(ray locks tinted with hentia, be car- 


ried a crooked staff, the badge of a wandering 


dervish. He invited me for tea at his hormne-of- 
the-moment in the Clty of the Dea 

An estimated million of Cairo's swelling 
population, shortion money or unable to find 
lodeings in the crowded metropolis, dwell in 
Prince of Tre 


fbn Bathuta, Telers 


gitar ia ae eT ee gee 


“Swiaved by an overwhelming imputse,” 21- 


year-old Ibn Battuta left Tangier for Mecen in 
June 1325, Over the next 29 vears thot impulse 
carried him to Islamic outposts from Sumatra 
te Meti ond returned him oat least four times to 
the sacred city. His journeys totaled 75,000 
mifes—tiree times the distance logged by his 
Europedn predecessor, Marco Pata, 


cemeteries that border the citv's eastern 

flanks. They sometimes hook up to power 
lines; they find water where they can. The 
elder and | walked through a labyrinth of 


Honeycomb of veretable dyes awaits the tan- 
fers of Pez, who dress sheepsting and cow- 
Mides in ea thee nvdte. Returning to Morocco 
after decades on the road, Jin Battuta stopped 
briefly in this city—ond found there is no place 
like home. When he retired from travel in 

164, he settled here and dictated his memors. 


tombs to the crate-lumber shanty he shared 
witha gravedigger’s family, set around a 
mausoleum built in elegant Turkish style 
1¢ Shack was furnishe 





i with only a mattress 
and a small black-and-white television 

His name, the dervish told me, was Abu 
Abdu. But of his life he revealeéct little 

Where are you from originallyr 
‘nly Aliah knows 
How do you make your living? 

L commit mysell to Allah's hands 
WoL) vou stay long in tairor 

Alan will decice. It is written—even 


hing, down to the tiny teacup in your hand 
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mezec dhows that haul aut 

limestone along Wile shores ti heeds 
[bn Battuta marched to Upper 

Eevpt and crossed the desert to the Red Sea 
to embark for the hat), or pilgrimage, Mecca 
now lay only 200 mites across the sea, bul al 
sins hacl been destroved in a local revall 

j TuStT ited, fe retu@rne | to (air anc resoivet 
to take the pilgrim caravan trom Damascus 
he set out across the Sinai, enteric Palestine 
AL the Seasicle 04518 ol lara 


itas Vast and well populated, lecorated 





with beautiful squares and many mosques 
wo walls circle tt." he writes of the town. 
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He wouldn't recognize today's (saza, an (israeli) license tags, n 


ral Lae by lap Onis Lec 
urban battlefield in the mnftfada, the continu to Palestinians. An israel Army 4x4 hull ol 


Ing strugele between Palestinian nationalists soldiers with rifles arn 
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canis of Arabs who file in and out each da tke op milerim’s cuicde. “I visited Bethlehem. 


work in Tel Aviv, In Gave I drove dow the birthplace of Jesus (on him be peace LM 
stark thorouchtares littered With stones and Hebron he inspected the t f Abrahan 
] v = 1 
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sprayed with Arabic graftit: “Arafat 1s om Christians, and Jews; in Jerusalem 
ruler!” or "Shamir, back to Poland!’ describes the Mount of Olives and the church 


er bolek! Aiareal!" a man sudcde ily where the Holy Virvin wae:said to be buried 
ahi bit eat fa street: “Watch out! Rocks!” Fle prayed in the Haram al-shant! mosque 
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mosque = polden dome, today the very svi 
bol of Terusalem, dazzled the traveler, who 
ce a mass of light and 
flashes with the gleam of lightning,” 

In normal times busloacs of Lourists, as 
well as worsmipers, Crowd the Dome al the 





wrote that it “glows li 


Rock But ; found il nearly deserted. 
“since the intifada beran, business has 
dried up,” tourist guide Khalil Abuhamdeh 

shrugged 

From Jerusalem [bn Battuta‘’s journal fol 
lows the Mediterranean coast through Acre 
and ‘Tyre to Beirut, “a small place but fine 
bazaars,” and Tripoli, where he climbed 
land again to Hamah, one of the “elegant 
cities of Syria surrounded fry orchards 
and gardens, supplied by water wheels.” 


fon Baituia, Prince af Traveters 





Today a few ol these wooden mants still 
creak and groan, lifting water to aqueducts 


50 feet abowe the Obrontes River. He agrees 





with an earlier traveler whe compared Alep- 
no's charm to that of a woman who “shines 
like a bride.” From Antioch in Turkey hi 
wurneved south throurh Latekia and the 
Lebanon Mountains to join the hal) caravan 
in Damascus 

The large, well-organized caravans 
marched 55 davs across the Arabian desert 
to Mecca, halting for afew days to refresh 
themselves under a crusader castle at Al 
Karak in what today is Jordan. Thirst and 
bands of robbers made it a hazardous trad 
Stall forts and cisterns sull punctuate the 
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The rodd to Mecco took [bn Battuta through Penercsity liberal to the poor... kindly t 
Eaypt and up the Nile, to villages like Deir ttrangers.” ‘The qadi, or jude, of Mecca 
el-(shiorhi (left), where residents craft furs one Naim al-Din Muhammad, “distributes 
mide of Western Desert clay. Scholars ques- mn immense cuaniiy of food on the occasion 
ton whether he actually visthed the famed af creat festivals 


Pyramids, which he described as cone-shaped 
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Alloh’s name rolls from the tongues.of Muslim 
mrvetics, of Sufis, secking God through rhyth- 
mic chants at Cotro's Savidea Actmmab Aloagie, 
fbn Battuta often sought counsel from mystics 
during tis journeys: ¢ seer in Afewomeria was 
the first.of hwo Sufis to predict that the pilgrim 
would travel far beyond Mecca, 


and courtvard flowing with half a million 
Wiite cots cirching the black, ube “nat | 
Kaaba. Instinctively perhaps, the pilot 
bankecd| counterclockwise around the pious 
spectacle, and seven times we circled the 
Center of the Muslim UnIVerse. 
Whit better way to enter paradise than 

with the angels.” he said 

[bn Battuta would have recognized many 


of the lancbmarks thit 5 
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to keep up with the growing tide of pilgrims 
‘or the one-tlay ceremony at Arafat they set 
oD 100,000 tents, miny of them with air con 
Hhomog, Hence us Passed @ mile-long ca 
wan of trucks loaded with bottled water, a 

body marching in this 4un needs a gallon is 

lav. We swent over the new freezer plant a 
Wiina that processes the million pli sheep 

sacrificed by the celebrants, the Lost-Pilenn 
Compound manned by Sauch Boy scouts, the 
Sunstroke Center. New 12-lane expressways 
from the sancly outhaing sites tunnel! straight 
throwgzh the mountains thal surround Mecca 
incl CS mou Al awere chockablock with 


buses. Cars, Grid Perlestrians 


Mex! dav. the crowing provoked one ol 





Mecca's worst tragedies. As a throng of 


(0,000. was surging forward, seven people fel 
from a bridge leading toa pedestnan tunnel, appointed hts fourth caliph, or successor, but 
in the ensuing puinic 1,400 died in AD. 661 he was fatally stabbed by opp 
nents and buried here. The fundamentalist 
PRHAPS TALES by fellow sojourners Shiites, partisans of Al, although constitut 
in the Holy City urged Tbn Batiutan imgonly 10 percent of the world’s nearly on 
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of hajns returning to Barhdad Watlollah Khomeini spent a 14-year exile in 
lhe tri L anKed northesst to the EuDpnTraLes, in eal, ind larce snuttered boause rear th 
over the same deserts crossed by the troops of = =«omoseue, plotting his [ranian revolution 
= i 


Operon Desert storm last Pebriary lon Battuta fotes, “People tT ATR ee 


lin Battutea belt hes caravan to spend tone by Hiness Yow to make a yative offering to the 
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Islam's Shiite sect. Here the Shiites, a majo Bold or silver anc the mosque official puts 

liv in frag and lran, attend the eold-domed it into the tressury; likewise with a hand of 

tomb of ther martyr, Ali Foot, or any other member n quantity of 
Ali, the Prophet's son-in-law, had been niches as defies exact computation.’ 
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a degree of latituicle 
while, as one historian pul tt, “Charlemagne 
and his lords were reportedly dabbling in the 
art of writing their names.” 

Mongols put Rachdad to the sword m 
1258,.a century before [bn Battuta’s visit. It 
would languish for seven centuries more, four 

a Turkish provincial capital, before maci- 
erm oil discoveries sparked a building frenzy, 

There was little of beauty except the spar- 


khne Tiers that curved between thé city's 


the mesacurement of 


easter and western banks, “like a necklace 


between two breasts.” Ale manuscript quotes 

foreboding lines from a ninth-century Arab 

poet—lines that echo hauntingly today: 
“Death's TresSscenrer has risen AP UITEL the 


city... along her river war ignites 


ROM BAGHDAD Ibn Battuta trekked 
back to Mecca for a second pilgnm 





age and two years of study, By then 
his feet were itching once more 
From nearby Jiddah he set out on his first 
long sea voyager, to Yemen and the bast Atte 
Can coast ac far cowth as Kilwa, 600 miles 
below the Equator, in today's Tanranta. He 
the 


wnother 





Way ot Litman. 
Bahrain—tfor still-2 


returned to Mecca—hy 
Persian Gull, and 
ilerimage 

Pwes from Indian pilgrims continued to 
fire his imagination, At the splendid royal 
court in Delhi, it seemed, generous stipends 
i Muslim scholars. But be had little 
stomach for sea He decided to take the 
back door te India, overland across Anatolia 
and the steppes of central Asin; sues He 
would find fortune on the was 

[bn Battuta summed up Anat 
Lrabic adare of Arabia for its bless- 
“Wher- 


af hospices Oo 


awe ited 


eee 
ITave. 


Hi With an 
the time 
ings, but in kindliness Turks excel 
this lancl, 
Our neh bes s, both men and 
women (who do not vel) came to-ask after 

. People brought him 

er from the 


CVET We Stop per Ll 
orivate homes, 
writes 
begeine in ia a pray 
speaking 5c 
[bn Bathuta = sibutlie In Konya, city of 
Jalal al-Din al-Rumi, the Sufi poet who 
founded the order of dervishes, the religious 
group whose members whirl and dance a5 
part of their worship. Jalal al-Din was “a 
saint of high rank, Fiol- 
lowers refer to him simply as Meyilana, liter- 


our needs, he 
bread, 


Armbite 1olnd 


[hn Batloutia writes 


aliv. “our master 


Vibrant music, Koranic chants, poetry, 


blend the ethics anel 
ps. His disciples 
raised Konva to a powerful relipious center 
in the end, too powerful. In his drive to secu 
larize, Kemal Atatiirk, tather of modern Tur 
key, Closed the Sufi lodges in 1925 

4. Konya dervish, Mevievi Celaleddin 
Laras, told me, “ Besides the government 
ban, Muslim fundamentalists also oppose our 


and rapturous dances 





sesthetics of bis t 


rites, Bul 11 major Sufi orders survive in 


‘Turkey. Wie trie 


In Sminl) groups how In private homes 


man a mr fies r 
ancl some 400 sub-orcders 


They can toc 


Kur lodges NUL not our 
he added. 
Lenjoved a welcome fit for an I 
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Dorning the pilrrin’s 
white Liriom—iwo pieces 
of seamiecss clot ayvitt- 
bolizing mom's equality 
before God— Mecca 
hound passenvers int Syria 
switch from street clothes 


at the Damascus airport 


fon Bottuta entered 
Mecca (below) with a 
Domiustene caravan 16 
montis ofter leaving 
Tangier. Here he earned 
the ttle of hani—one who 
hos performed the sacred 


city's rituals 
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Lawirl of fuomeniiv.in Mecco's sacred mosque encircles the cu 
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Alene Ny Sbeerts that Aduslirn believe Witkin ot 
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Of tie stir Le Artic iy plese fo fe mot 


ening 
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most pilgrims headed home; the voune Moroccan headed north, hungry for new horizons 
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atthe Nurettin tetee, or lodge, in Istanbul's the center of the octagon. Bit pulled me into 
Karagiimriik quarter, A Sufi friend, F cp the congregation forming concentric circles 
Eroglu, introduced) me to some of the 200 around the dancer, shoulder to shoulder 
faithful pathered for Mirac, a Turkish fete chanting the sonorous Muslim creed, “fo 
marking the Prophet's conception. After the Hale tlio ok!” slowly at first, then faster ancl 
meal of lentil soup, rice, beans, and quinces, louder: “There is no god tut Allah.” We cir- 
Edip ted me toward the octagonal prayer hall = cled the spinning dervish, in the opposite 


in the lodge direction. 
all are welcome, Edip urged Faster and faster we circled, atone with 

usin an exercise that frees the soul, the atoms and the planets, cosmic sleepwalk 
service began with a kind of deep ers Gelving lime and space, lost in the whirl 

breathing exercise, the congregation repeat- and the rhythm of the chant 

ing, “AIH-ahhbh, Alll-ahhbbh, All-bahhhh.” La tina —tie (lak 

Then, to the rhythm of a slow drum, a young La naad—iie lian 

dervish in conical felt hat and skirted robe Only afterward, glancing at my watch in 

began to spin counterclockwise, arms out: the master’s sitting roam, cid | realize we had 


stretched, right palm up, left palm down, in spun for nearly an hour. Where did this time 
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In plodding steps as old as time, a camel drives 
ascsame millin the highlond city of Sane, 
capital of today's KRepubiie of Yemen. Visiting 
Tater, the region's capital, ormund 1330, the 
traveler complained bitterly: “Its people are 
overbearing, insolent, ond rude,” 


morning—the elfendi surprisect me with a 
presentation steeped in traction: the skullcay 
And black cloak of A Sui mitrate 

Phrough dark January drizzle Echip drove 
me back across the Golden Horn to the othet 
world of the Hilton. 

‘Love, brotherhood, and gene SID HET 
Sufi ideals,” he said, “Like [bn Battuta, you 
will never be without.a friend in Turkes 


IME WAS NO GBJECT to [bn Bat- 


dite. who prelerred overland travel 


to the perils of the sea. Por Sid i¥s 





he waited at the fortified Black Sea 
port trl me TLE) EL ior SAL aicl fair wines to 
Russia, then Survived a nignimare crossing 
that set him and his companions to praving 
lor denyerance 

[n the Crimea he found respite in trading 
towns éstablished by the Genoese, Solournine 
among the Christian “infidels.” He was hon 
ored at a special banquet given by the Chris 
tian emir in. Feodosiva, Lodging in a smal! 
mosque surrounded by churches, he reveals 
how uneasy be felt: “We heard the sotmed of 
aay lon i ver side, and never having hesre 
therm before | was alarmerc at this and barcle 
my companions climb the minaret and chant 
thet Boonen, 
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RUSSIAN Ste} ne, Te ence ec] the PEST Puce rye 


territories of Muhammad (iz Bee Khan, the 


For | took mv place on the carpet at the foo 


of the master, or eftenc, Safer Dal Niehth Miongol emperor of the (solden Horde. Fry 
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he leads discussions on mvstic subjects. He the adventure [bn Hattuta and his prowine 





wore a white skullcap and, over simple slacks entourage traveled in stvle with giant four 

and sweater, the gray mantle of the Sufi wheeled wagons called arabas, which carried 
Time. Yes, time,” Safer Efiendi spoke felt tents. He writes that one “can employ 

slowly to my thought, behting a cigarette himsedi in tt as he likes, sleeping or eating or 
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im his long black holder, “Ls time real? Cir reading or writing on the way. L prepared foi 
— z . 1a r os ee i : _ Fr 5 a 7 _ . : . , 3 , 4 
nerely an illusion, something man has fash- fy cin COnVOVanCt A Waenn covered will 
| 8 la a le a oT o i | 7 = ; wi = § — 2 . 
toned to measure fis progress ina omeless fell, taking with me inita slave enrl of min 
universe ? inother small wagon for my associate 
| f F Li Ts ly i] i] ‘ Legs 1 til 1 a | Po eth Fi] - | i ' hl i or 
ln one Ss inner 2élf, time takes 8 ciflerent and tor the rest of my companions @ large 
form, Mot flowing like a river Mut calm iki RON Crawh fry LIRR cael. 


atake,” he said, “Have you noticed, for [In Bish Dach (present-day Pyatigorsk) he 
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Before we parted —it was nearly onein the mosques and baraars init, the smoke of 


fihig Bathpla Fy Lire it i rer rir of 


KILchens rising 1 be a for they cook. on 
the march 

lbn Battuta was befriended by one of the 
khan's wives, daughter of the Byzantine 
emperor, Andronicus T1. When she planned 
a trip home to Constantinople, [bn Battuta 
decided to accompany her, even though it 
cost him a2.500-mile detour. Resierect for 
centuries by anmes of Turks and Arabs, 
Christian Constantinap difficult fora 





le Was 
\iuslim to visit without introductions. He 
could 

There he met Emperor Andronicus and, 


mardlvy have found a better one. 





Laroweh fl je WISN Interpreter, fave him his 
impressions of Bethlehem and Jerusalem 

4 
lL 


Pleased, the emperor bestowed on him a robe 


of honor ancl a horse, then arranged a tour of 


a 





the capital under roval protection. [bn Bat- 
tuin writes, “Anyone who wears the king's 


robe of honor... is paraded through the city 
bazaars with trumpets, fifes, and crums 

eo that they may not be molested; so they 
paraded me." 

loday [stanbul's vaulted Rapali (ars, or 
1 miles under 
one rool. Its 4,000 well-kept stalls of carpets 


“rand baraar, winds for | 


gold jewelry, pottery, leather goods, and cap- 
nérware—served by banks, réstaurants, anc 
mos ques—mane ih one of the world’s largest 
shopping tmalls 

The famous Church of the Holy Wisdom— 
Hama Sophia—Ilbn Battuta saw from the 
outside only. “They allow no person to enter 
ttuntil he prostrate: himself to the huge 
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cross... , set ina golden frame.” This, of 
course, he refused to do. Informants told him 
ofa concept strange to a Muslim mind, the 
nunnery: “Inside is another-church exclu- 
sively for women, containing more than-a 
thousand virgins consecrated to religious 
devotions,” he writes. 


FTER A FIVE-WEEK STAY in the Byzan- 
tine capital [bn Battuta retraced his 
route across the frigid Russian 
steppeland toward Os Bez 
Khan's capital, New Sarai. Marching alang 
the frozen Volga, he chopped ice to melt for 
his drinking water. "TL used bo put on three 
fur coats and two pairs of trousers,” he 
writes, “ane on my feet I had a pair of 







fhe Battwia, Prince of Travelers 


India beckoned, and Jbn Battuta, never in 
much of a hurry, teck a cirouttous route that 
lecl Aim through Syrid, Anatetia, and central 
Asia, where the great traveler, at right, was 
welcomed to the camp of Mongol ruler Oz Beg 
Khan. “A vost city on the move,” he marveled, 


woolen boots, with a par of boots quilted 
with linen cloth on top of them, and on top of 
these again o pair of horsehide boots lined 
with bearskin.” So bundled, he admits, be 
had to be lifted onto his horse: 

| too bundled up when Soviet archaeologist 
Evgeny Myskov led me on a-windy, sub-zero 
tour of excavations at New Sarai, along the 
poplar-lined Akhtuba River, a two-hour 
drive east of Volgograd. I needed KAGE per- 
mission to go there; Soviet rockets are tested 
nearby. Weslogged through drifts to reach 
some Of the 150 grave sites: that Dr. Myskov 
had excavated over the past dozen years. 

“As Ton Battiute relates, New Sarai was a 
hub—solid houses for a day's ride along the 
riverbank,” Dr. Mvskov sani. “We found 
bronze mirrors, pottery canteens, and silver 
coins inscribed in Arabic to Gz Beg Khan. 

“But, as you see, nothing is left of the 
Golden Horde's capital except-a few scattered 
bricks,” he said, picking one out of the snow, 
“Even most of these were carried away, 
scavenged for other buildings after Tamer- 
lane leveled the city in 1395." 

Nearby Volgograd, the former Stalingrad, 
was leveled more recently, heroically resisting 
the Nazi siege in World War II, but it rose 
quickly to its feet. Hundreds of statues com- 
memorate the bloody house-to-house battles 
Volgograd, ike New Sarai, is a ribbon city, 
curving along the Volga through miles of 
heavy industry to the new Volga-Don Canal 

Voleograd today, like much of Russia, is 
under economic siege, Pood markets stand 
hare and deserted; m adepartment store I 
found all shelves empty except those for 
chamber pots and violins. Everything costs 
more rubles 

From the Volga, 40 davs by his lumbering 
wacon (Shared now with three slave girts) 
brought [bn Battuta to Khwartem,.a rich, 
crowded onsis south of the Aral Sea. It cost 
him 18 days more, on camelback, across the 
empty deseris of Uzbekistan to reach fabled 
Bukhara and Samarkand, 

He found Bukhara still reeling from the 
ravages of Genghis Khan's Mongol hordes a 





29 


century before. He praises its garden but 
notes “its mosques, colleges, and bazaurs are 
in ruins.” 

On my first visit in the early 1970s, I too 
found Bukhara cloaked in melancholy, a 
Persian beauty in Russian peasant clothes: 
State collectives had plowed under private 
orchards: atheism was official (“Phere is mo 
God, ancl Lenin is his prophet"); the Russian 
language was choking out local Ushek and 
Tajik idioms. 

Now, 20 vears later, I found that Islam in 
Soviet Uzbekistan had come out of hiding. At 
Mir-i-Arab seminary in Bukhara the young 
rector, Sheikh Salah al-Din Sheripov, showed 
mt around his léth-century, blue-domed col- 
lege carefully restored by Soviet archacolo- 
gists, through classrooms, a mosque, busy 
kitchens, and arched cloisters. In the main 
courtyard paced students dressed tn turbans, 
choparns—the long Uzbek robes of quilted 
cotbon—and black boots, memorizing léssons 
on religion, law, and Arabic. 

“More than a thousand mosques have 
reopened in Uzbekistan,” said Sheikh Salah 
al-Din. Rorans are no longer forbidden. Last 
year 1,500 pilgrims went to Mecca, the most 
since the revolution.” 


RADITIONS of Islamic hospitality 
that sustained Ibn Battuta on his 
long jMirney= are not wanting in 
Samarkand. When Uzbek friend 
Hafiz Khalimov invited me to his Samarkand 
home for tea, | was not surprised, But | was 
hardly prepared for what followed. With his 
three brothers we sat down to a banquet, 
most of which came from the courtyards of 
their houses: apples, pears, apricots, grapes, 
almonds, chick-peas, oven-fresh bread. 

“Tris only our duty,” Hafiz insisted, when 
T tried to protest. 

He opened a bottle of Uzbek champagne, 
then cognac (although Islamic law prohibits 
alcohol, some modern Uzbeks are liberal 
drinkers), before signaling the women to 
bring the main courses: onion soup, pickled 
tomatoes, cold kabob, cucumbers, yogurt, 
steaming mutton pilaf. After the meal Hafiz 
switched on television to play us a video he 
had recently made of 200 guests feasting 
and dancing in his garden, to celebrate a 
nephew's circumcision. 

From Samarkand, [bn Battuta reports, he 
and his party turned south across the Oxus 
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Blurring the line between body and soul, 
bul, Known in the West as the whirling der- 
vishes, this Sufi brotherhood was less than a 
century old when Ibn Bottu 
Anatolia: At Konya ha visited the graveof pest 
Jalal al-Din al-Rumi, founder of the Mevlevis. 





River, now the Amu Darya, toward his goal, 
India. As usual, he took the most roundabout 
route, this time through Meshed and Neysha- 
bur in Persia and the desert plateau of north- 
erm Afghanistan. At Kunduz be camped for 
six weeks to pasture his horses and camels for 
the snowy foot passes of the Hindu Kush and 
the deserts of Sind beyond. 

At Multan, on a tributary of the Indus 
River between Sind (present-day Pakistan) 
and India, he borrowed funds from local mer- 
chants to stock up on presents for the Mogul 
sultan, then dispatched notice of his impend- 
ing arrival to Delhi by courier, These runners 
were even faster than the local pony express: 
“From the province of Sind to the Sultan’s 
Capital . _ . itis fifty days’ journey, but 

.. the fetter reaches him tn five.” 

Ibn Battuta traveled handsomely across 
the populous subcontinent with a party of 
Persian noblemen and their families, slaves, 
eunuchs, and 20 cooks serving up chicken, 
sweetmeats, and persimmons, the fruit of the 
ebony tree. But the road held danger as well. 
He describes being “attacked in the open 
country there by eighty infidels on foot with 
two horsemen... . we fought stoutly. . . kill- 
ing one of their horsemen and about twelve of 
the foot soldiers, ... 1 was hit by an arrow 
and my horse by another, but God in his 
grace preserved me... . We carried the heads 
of the slain to the castle of Abu Bak'har. - . 
and suspended them from the wall.” 

In Delhi Ibn Batiuta met the storied Indian 
sultan Muhammad ibn Tughluq at his palace 
in Jahanpanah, in the Hall of a Thousand 
Pillars. The ruler was attended by his vizier, 
cdeeens of chamberlains, officials, ancl 
slaves—including the “keeper of the fly 
whisk," who stood behind him—all against 
the backeround of 200 soldiers In armor, 60 
horses in. royal harness, and 50 elephants in 
silk and gold. 

He describes the quirky sultan, pious, gen- 
erqus, Courageous, but often unpreclictable, 
“of all men the most addicted to the making 
of gifts and the shedding of blood. His gate is 
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never without some poor man beingenriched, before the changeabl This time the 
or some living man executed.” 

Despite the sultan’s moods Ibn Battuta to the fom of China! The wandering 
SPCTIC SEVER VEATS at his court, becomimg a scholar, who bad de parted [angier with a 
Judge in Delhi, When lavish spending sank few coppers in his pocket, set outin 1341 ai 
him into debt, the sultan’s wold bourht him the head of an Opler! train: a hendred Thor 
solvency. But an ill-timed visit to 4local mys- oughbreds, a hundred each of concubines and 
tic put him in jeopardy after the holy man Hind dancing iris. gold candslabras bin- 
offended the sultan, Ibn Battuta found him cacdes. swords, gloves embroidered with 
self Linder house arresi nearls, and scores of returning Chinese émis- 

“| Tested for ve days On end reciting the caries. Line thousand moval horsemen accom- 
Koran cover to cover each oat im he relates named the Party 
Phe mystic was executed, but Tbn Battuta The new ambassador marched his princel 


was freed. Thanking Alish, he gave awa’ entourage southward toward the Indian 


i 7 


i 
his possessions, even trading clothes with a Cicean, Once again, near Aligarh, 


hegear, to adopt the life of a religious ascetu ambushed by Hincdu rebel: 


Five months later he was .eain summoned clolhing aod he-sword, he 
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nearly perished in the wilderness before he unks grounded and broke up, scattering 
wos rescued by his Muslim troops. Ireasure anc drowning all the slaves and 

He installed his greatembassy nfourlarge horses. As he watched, the smaller ship with 
dhows at Gandhar on the Gult of Cambay all his worldly goods and his slaves, ore of 


and sailed down the cosmopolitan Malabar them carrying his child, tacked desperatel, 


(o”st to Calicut, which, he notes, “is visited out to sea, never to be heard from again. Ibn 


by merchants from China, Sumatra, Cevion Battota wast left on the beach with ten cinars 





the Maldives, YVernen, and Fars |Persia)."” He in his pocket and his praver rug 

engaved three Chinese junks for the long pas The age of steam relegated this monsoon 
sage to the East—two giant vessels with 12 coast, roughly India’s: Kerala state today, to 
sails gnc crews of nearly.a thousand for the charming obscurity, leaving its ports steeped 
roval presents, and asmallershipfor himself in many cultures.* The spice center of Cochin 
and his retinue embraces Hindu temples, mosques, a Dutch 


Cn departure dav [bn Battuta lingered on palace, a synagoguc, anc the Portuguese 


shore for Friday prayer, when chisastet church where Vasco da Gama was buried — 
struck. A sudden, violent storm forced his Peter M 
feet to flee the shallow 


ler wrote of “Rerala, Jewel! of Inclia’s Ma 


ar Const,” in the May 1998 GEOGRAPHiv 





warbor: the clumsy al 





F Get a rr 


‘Every time he said any encouraging word to 
me, / hissed fis hand,” said Ibn Bartuta of his 
first meeting with the Delhi sultan Muham- 
mad fbn Tughiug, believed buried in the ruins 
of Tughiugabad (left). Such fawning helped 
hin sunvive seven veors as a fodre under the 
Suit, on unpredictable tyrant who decreed 
tiree doys public display of those he executed. 
fbn Battuta’s friendship with a defiant Sufi 
nearly cost him fits fife; yet within months [bn 
Tughlug named him ambassador to China. 





The new ambussador and his party met disas- 
ter in Calicut, a southern Indian port. As [bn 
Battute wetched from shore, a storm swept 
owity fis ship bearing horses, slaves, ane gifts 
for the Chinese, In Calicut today, workmen 
still use hand saws (below) to build the sailing 
ships called dhows, while fishermen houl a 
living from waters off the Woalabar Coxst. 





all achministered by the only freely elected 
Communist government in the worl 


NW PREDOMINANTLY Muslim Calicut, | 
followed the sound of saws and ham 
mers through palm groves to visit a 
vignette of the past, the shipyard of 
EP: Chanthukutty. Near a pile of tenk logs, 
I found the master builder and his 60-man 
team laying the keel, by rack of eve, fora 
new 600-ton wooden ship. In one hand 
(hanthukutty held a homemade bevel 
square; in the other, his “blueprints,” a tiny 
half-hull model. Nearby waited another 
werse|, finished fora Persian Gulf client, its 
launching delaved by the tides of war 


“ur family fas been in the business ot 








building ships forever,” Chanthukutty sail. 
“When Kerala's first Muslim prince made his 
pilgrimage to Mecca in the seventh century, 
we like to say, he sailed in one of our ships.” 

Fearing Sultan [bn Tughlug’s tortures, [bn 
Battuta decided not to return personally to 
Delhi to report his failed mission bul to ¢on- 
timue to China on his own 

First he svuled to the Maldive Islancts, some 
400 miles off the southern tip of India, tor a 
short visit, But when Khadija, the queen of 
the Maldives, learned of his scholarship and 
court credentials, she persuaded him to stay, 
with gifis of mold and slave girls. For a time 
he plaved at local politics, marrying the 
daughter of a noble family. He was named 
a judge in Male. All the while he collected 
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ADENESe en Monk and two local guardians 
WhO ASSiQned Us a place to sleep in the lemple 


SOP hy 

SEVER SOAS 
just as [bn Battuta reports 
Impression in the rock was badly worn hy 
f reverent caresses. 

[ gazed at the panorama below, Thicken 
ing. clouds had flooded the valley, sealing 
Cn that distant planet 
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"One of the wonders of the world,” said [bn 


Battuta of the Maldives, island gems strewn 
in the secs southwest of India. The Islamic 
republic is home to health worker Aishath 
Mahfoora, who evokes the setting [bn Bottuta 
found so alluring. In eight months here, he 
become chief iudre and morried six times, 
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“When we climbed i, we saw the clouds below us, shutting out our view of its base,” reported [bn 


Mattia of Adam's Peak in Sr Lona. Pressing on toe Ching after losing his ships, fe detoured to 








- 


iis center for piiprims of four foltis, where VWTustime say Adam first set foot on eorth. Some 650) 


years after the traveler's visit, Buddhist monk Sadhu Murakami corres his provers to the top 





“The Chinese infidels eat the flesh of swine ond 
dogs,” observed the roving Moroccan, who in 
Ching never felt so for from home. Cots, dogs, 
pigs, and turtles await buyers at the bustling 
Gingping moriet in Guangzhou, the southern 
Chinese city [bn Bottuto visited in [a46, 


“fp humble-hearted| man who walks on foot to 
the Friday prayer. His subjects 
pleasure in warring for the Faith. 
have the upper hand over all the mlidels in 
their vicinity.” 

[riche 
imagined that the new religion would spread 


lake a 


hey 


Che traveler could hardly have 


across Sumatra and the whole archipelago to 
define Indonesia, the world’s most populous 
[siamic country, with 160 million Muslims 
When I set out for Samucra— deserted 
now, save for a few fishermen—[ had cith- 
culty finding a traveling companion. The 
town lies im Aceh, one of Indonesia's riches! 
nrovinces, producing 
ens, but also tts most militantly orthocdes 
Che central government bas been trying to 
settle farmers from crowded Java in Aceh, 
but local Mustim fundamentalists have killed 


some 200 of the 


75 percent of ifs i] ane 





hmesteacders. Five minutes 
inte the province our car was delayed while 
soldiers removed another body from the road 

“We northerners have a reputation for 
"a native af Aceh told 
me. “We fought the Dutch colonizers for 47 
veors, then Jananese occupiers. They even 
tried to force us to pray toward Tokyo instead 
of Mecca,” be said with disgust. “Like 
many. | took to the hills to fight.” Fe has the 
scars to prove it 

I could not follow [bn Battuta to “Mul- 
Jawa 
nor to thé port of Tawalisi—not found on any 
map, old or new 
MmebEt an AIIEFON pt Incess Whe led in Army 
“who tight like men.” 
she presented him gifts af lemons, rice, pep- 


per, and two buffalo to stock his ship 


leree inde pence i 


" aland scholars have yet to pinpoint, 
Phere he rowed ashore to 


= 
of slawe-girl warriors 


HN BATTUTA made his first landfall in 
(Cathay at Quanzhou on the southeast- 
ern coast of China, just across the 
strait from Taiwan. Here, where-hi- 

na established its first foreign-trade enclave, 
the great “silk road of the sea The 
nartimpressed him ss “one of the largest. | 
caw in it about a hundred large junks.” 


heran 


From an ancient stone lighthouse | saw 


at 
vt 





only a few fishing smacks and « rusty coastal 





freighter in the once bustling harbor. Ashore, 
[ noticed that many of Quanzhou"s AW Tiushinms 
still cling to their old quarter on Tumen 
Street around the (ingying Mosque 

“Ours is (China's first mosque, already 33 
vears old when [bn Battuta praved here,” 
sai] the imam, Abdola Huang Qiu Run, as 


we sipped tea under the pagode-like roof ol 





his office. A motte in flowing Chinese calliz- 
wover hisdoor read “s/w Fi Aen A — 
which roughly translates, “There is no God 
but Allah,” 

Even in Jon Battuta, amar who had seen 
the world, this lancl struck wonder “China 
is the safest anc best regulated of countries 
for a traveler,” he writes. “A man may go bi 
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himself.a nine-month journey, carrying with “Here we cat everything that moves across 
him laree sums of money, withoutany fear.” land, sea, or sky," said 4hou Kul Hua, depu- 


ty director of (ingpimng market near the Pear 


He notes, “Silk is used! for clothing even 
by DHOOE Monks and hecerars And its porce River, “¢ xCEp! trains, boats: md planes Wie 
lain, “the finest of all makes of pottery.” offer over G00 varieties of vegetables and 
Even its poultry amazes him: “The hens meats, the largest selection in China’ 
in (hing are bigger than geese in our The t 


arrow, covered street of the butchers 
coOUAtr struck meas a macabre zoo, Monkeys, tor 
Despite all this, Chima shocks his Mustim Loses, foxes, dogs, wild boar, pangolins 
ensibilities: “The Chinese themselves are owls, and giant toads waited for the knite 
infidels, who worship idols and burn thei Bevond the cages of coiled snakes, one mer- 
dead hke the Hindus eat the flesh of chant specialized in house cats 
swine and dogs, and sell it in their markets.” “Probably just 


a pet shop,” my (Chinese 
The drama of China's cuisine still chal 


J a 
thi 


Fuide ventured. Perhaps he misses 





lenges the visitor, whatever his dietary per skinned felines hanging behind the glass 


sussions—especially in Guangzhou (Canton), counter. And what about the fish, were they 
the second city [in Battuta visited. fresh? The vendor lifted up a fillet sliced from 
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The scene behind the scenes is one of mirrors and finishing touches for actors about to 


perform on opera near Quanzhouw “The Chinese ore of all the peoples the most siiliful on the 





arts,” sated thn Aattuta. Elsewhere tn this port city Muslims greeted him gladly: “Merchants, 


1 
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ving as they doin @ land of infidels, are overfoved when a Musiim comes to them 











a fat red snapper, to reveal its heart, still 


ORE THAN 4 quarter of a centurn 


ATL rhi sacl Outi nis nal rie 


Ec - i] ae | | i 2 P 
Returning to (uanzhou, Ibn Battuta found ind. he wisited the sultan o 


i junk ready to-sail for India and départed . Morocee: “Tl presented myself 
on the autumn monsoon. Of his three-veu before our most noble master (may Allal 
vovace home he writes sparingly. It led eniarce his-ereainess-and humble its ene- 
through familiar terntory— Sumatra, Calicut, mies L had chown the stall? of travel in his 
Flormuz, baghdad, and again te nites at rlaricus lasic.” 

Mecca. Along the Levant he detoured around But not for long 

outbreaks of plague. He arrived in Morocco He was soon off to Spain's south comst, 
to learn the scourge had claimed his aging then still Muslim, with a régiment of Moro 
mother only a few months before can volunteers crossing to defend Gibraltar 


: - a | 1 ‘ 1 ia I T 
“T Voile FR Lire Bf ron i i AMM ros 


ATL nidsterpiece, thie turreiod mosque tn 


Dicnne, Mali, horks back te the 14th eerntury, 


when the town thrived as a center ay trade one 
Istomiic fea 
broweltt him through the West African enpire 


of Atoli, where he lauded the piety of Atustima. 















and find it in thick slabs,” he reports, adding 
that their “houses and mosques are built of 


f 


salt, roofed with camel skins.’ 

Terhagza's mines are stil] worked by forced 
labor: Mali’s political prisoners. [ found the 
whole région closed to foreigners by the gov- 
ernment. Rebellious Tuareg tribesmen had 
recently killed soldiers at several outposts as 
well as a hapless driver in the Paris-Dakar 
alito race, 

On the parched ten-day stretch south of 
‘Terhazza, travelers would send ahead a 
taki, or scout, to Qualata to arrange for 
a purty there to mect the plodding caravan 
With precious skins of water. [bn Battuta 
writes, forebodingly, “It often happens 
that the takshif perishes in the desert, with 
the result that the people of Gualita know 
nothing about the caravan, and all or mast 

perish.” 

Atanother Saharan salt ossis, Fachi, in 
Niger, [took refiige tn asalt-block house 
alter an all-night sandstorm had completely 
buried my tent and equipment. It was-here 
in Fachi that I jomed Idris Daouda and his 
Came! caravan 

Once under way the caravan boss deftly 





mounted his moving camel, pulling its heal 
down and bending a knee into the crook of its 
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neck. Straightening, the beast vaulted him 
into the saddle without missing a step. 

“We won't stop until ten tonight,” Idris 
declared in his mixture of Arabic ane! French 
“Hy making long marches we can expect to 
make it to our next well, Arbre du Ténéré, in 
five davai.” 

Behind us the oasis and its salt mines cis- 
appeared under the dune horizon; only its 
rock hills shimmered in a midday mirage. 
Straight up, the sun scoured the last shaclows 
fram sandblown footprints marking the famt 
trail. Now and again we passec| other road 
signs: the bleached bones and leather of a 
fallen camel) 

From his swaying flagship, a tall, white 
mehari with powder blue eyes, Idris could 
survey the whole line of plodding beasts, each 
balancing four or six 60-pouned cones of salt— 
altogether some 50 tons on the move, Lashed 
on top were bundles of fodder and firewood, 
sacks of dates and flour, and glistening goat- 
seins of water—provisions enough for 40 
days. Afternoon temperatures climbed 
toward 120 degrees, too hot for talk. Day 
after day we marched to the rhythmic mur- 
mur “swish, swish, swish, swish” —a thou- 
sand feet padding through the sand 

In mid-Sahara, two days ¢ast of Agarlez by 
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ties and ae 
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Apparel—or the lack of it—was carefully noted 
by [bn Batnuita. He praised Mali’s men (facing 
pied) for their clean garments. “Ewen if a men 
hos nothing but on old worn shirt, he wastes 
it...and weers it to the Friday service.” 
Nudity, though, runkled his consernvitive seneal- 
bilities, Girls, he fumed, “go about in front of 
everyone noked, without a stttch of clothing.” 





teenerosity ts not a hereditary tratt. 
M ansa Sulayman, he wrote, “isa miserly 
king.” Nottor two manths did the roval 
hospitality gift” arrive: “three loaves of 
bread, and a piece of beef tried in native ail, 
and a calabash of sour curds. When I saw 
this, 1 burst out lauchimeg.” 

Luringary season along the shrunken 
channels of the Niger River it is easy to 
Crit back to iin Battuta’s century. Eirets 

and kinefishers rule the shallows, Facl 
thatched hamlet gathers its huts around a 
land-sculptured like some 
Pingerbread sand castle. 

Just downstream from Moph, at Sekou, w 
ran = bow of our pirogue onto the bank 





On Mosque, 


where & man was smoking catfish over a fire 
ee dl Saal boy was watering a herd of long 
homs. Vhe settlement seemed deserted 


since the drought, men have gone to Mopti 


Heeding Mecca's call, cameleers with a Saha- 
ran sale caravan seek Allah's guidance for the 
dave ahead. Wherever he roomed, [bn Bathsta 
sought similar counsel Prom his first pilgrim- 
age until his death in Fez tn 1269, the great 
troveler lived the words of the Koran; “Alloh 
has lotd out the earth for vou like a vast carpet 
ao that you will travel tis endless roads.” 


and Djénné looking for work," Inka Sari, 
ane of the tawn elders, tole me. He wore & 


white probe anda battered red fez 





LIDriver stancs the masterpiece of Alrican- 
Mustim architecture, the Ereal mosque in 
Djénné, the massive SWeED Of 1S mud ram- 
narts broken by patterns of protruding 
beams. Its tall spires are crowned not with 
the traditional Islamic crescent but with 
ostrich eges, symbol of fertility and fortune 

Every vear, after the ramy season, the 
town turns out 4,000 people to reptaster the 
walls of the mosque with their bare hands, It 
ts done ina day 

From the roof, | could see oul across thi 
Monday market—where women wrapped im 
rainbows of calico sold tine fish, bananas, 
sall, kerosene, gourd pots and ladhes, gnc 
cota nuts from palm-mat stalls—and to 
houses along the curving river beyond. 

In one | preeled Hijji wT Winigs., i 
descendant, itis sald, of the last Mali kings, 
an ebony-faced old man leaning on his gold- 
topped staff. He still shuffled out each week 
to lead the town to Friday prayer. His house, 
like others In the quarter, was a work of art 

“Dijenné today 1s still an important center 
of religion and tradition,” the old haji said 
Ing codes keep it that way.” 

Hert 





“Our Guile 

lon Battuta bad forewarned.me 
umong Mustims, where hospitality rhymes 
wilh duty, Aiajyt Nimni's reception proved to 
he samething less than roval, He achmittec| me 
only as far as the doorway. He did not even 
pour tea. A= I departed, he pressed me fora 


Chic —i present 


BN BATTUTA CIRCUITED the Sahara, 
plodding eastward, then northward 
through today's Niger ancl the Hoga 
Mountains af southern Almeria to the 

Vloroccan frontier, When he crossed over 
Limm Junayba Pass, near kez, December 
eave him a final slap: ” | have in my hfe seen 
hac roads and quantities of snow In 
Afrhanistan, and the lancl of the Turks, but 


hs, 





never have | seen anything worse than the 


road of Umm Junayba.’ 

But after a lifetime of travel, he concluded 
that his own was “the best of countries, for 
its fruits are plentiful, and running water and 
nourishing food are never exhaustect."” 

After lonely miles, under vast and punish 
ing skies, [ too felt strangely at rest walking 
the narrow cozy strects of scholarly Fez. Here 
wheels are banned and the call from the min 
arel scores the day's passage 

[n the sug you can choose from 30 kinds of 
GOHULES, and mAster craimamen invite YOu bit 
tea— “not to buy, monsicur, only for the 
pleasure of your eyes” Here the shoemaker 
cobbles vou a pair in fine leather on a dav's 


notice: a carpenter in the Suq al-Najjarine 


Vahon Groprapaic, December [907 
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LMOST 50 YEARS HAVE PASSED since the bombs fell on 
Pearl Harber, he sweet, warm diwn-spreacds acros: 
the sea and trazes the white stone shrine athwart the 
sunken Ansona. Ona marble wall the 1,177 names 

hegin to emerge from the darkness. Bates, Crowley, 
Kicid, Lake, Moore, Van Valkenburgh The dead men of the 
Arizona—the captain and the seamen, the admiral and the ship's 
band, the cozens of brothers and the father who cied with his son 
They are entombed here, the men who went down with their ship, 
marry not realizing in the last moments of their lives that their coun 

try would soon be at war with Japan 


ow 1ti6 7:55, and, as they do each year on December 7, bots 





begin to come from shore, bearing flowers to cast upon the sea. In 
Lhe ceremonies at the 4nsona Memorial, people once more will 
remember Pearl] Harbor. Among them will be men and women 
who were here, in the flames ancl screams. Among them too will be 
the kin who carry the memories handed down by thase who lived 
through that day and died on another day of war or peace, This is 
a place that clutches the sights and sounds of a single morning, 
December 7, 1941, a date President Franklin DD. Roosevelt said 
‘will tive in infamy, 

Lhad gone to the Arisona Memorial on a pilgrimage of memorn 
tomark. the anniversary of the Japanese attack. My travels took mi 

Japan, where I talked to the officer whd conceived of the fa ra 
Surprise attack signal, and to lyore Pujita, onc ol the few surviving 
Japanese pilots, In Albuquerque, New Mextoo, | mel trany of thn 
13,000 members of the Pear! Harbor Survivors Associmtion al their 
annual reunion. | also found weavers af mémoury who bring to- 
gether American and Japanese survivors 

At one such pathering was Kazuo Sakamaki, the cantain of a 
1¢ battleship Ponmsviva 


nia. Lsaw Sakamaki touch the submarine forthe first time since he 





midget submarine that failed to torpedo t 


pbandoned it on a reef off Bellows Field nearly half «a centun 





Ghostly wur grave, the Arizona lies in 40 feet of water, bridged by 


oe ed 


a memortal to the I men whe died when the great battleship 
exploded. A bomb ipnited tts forward magazines, collapsing the 
bow section, ot far left. Now 1.5 million visitors, many of them fap- 
nese, Pay their respects cach year, National Park Service divers 
fabove) survey I4-inch guns that fell silent that December morning. 


Japan’s grand 
strategy 


Mastermind behind the attack, 
Adin. [sorcka: Yormamote (for 
right) wos a gombling mon. 
Thowgh opposed! to a wor with 
the United States, he wos ready 
te take a chonce if it come—bet- 
thig that “a fatal blow" against 
the UL, S, Pacific Fleet, stutioned 
af Oahu, would free Japan to 
seize resource-rich colonies in 
southeastern Asiq. 

Yaniomoto nnderstood that 
Jopan could not win a pre- 





tracted war avoinst American or ia 2 q 
power. He hod ved in the U.S a”. 6hCOf Y TP fie Je, i) 
as @ student and as a navel 1 any STERN CF Awa, PMT DOMED 
attaché in Washington diaring Tomiamoto held to his botd plan Horbor strike force left Japan 
the 19208, A preemptive strike, to atrike Pearl Harber. for Oahu, For tie next ten duys 
he reasoned, wold force the To attack Howat, he fhommed the Joponese vessels steamed 
LS, to negotiate concessions. to carrier-borne airplanes, His across the northern Pacific in 

In (84) maomny Japanese offi- torpedo-homber pilots trained rodia silence te 295 miles north 
corsa opposed the Howall Opera- relentlessly on the island of of Oohuw (see map supplement). 
tion, preferring to conmoentrate Kyushu, ata boy that resem- Crowmen on the flagship Ahagi 
on the invasion of southeastern bled Pearl Harbor. ploced rolled hammincks on 
Asia. Threatening to resign, On November 26 the Pearl the bride to protect it from 
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shrapnel and gunfire during 
combat (above left), 

At dawn on December 7 an 
air fleet of 340 planes wus 
launched in hwo woes from atx 
carriers, At 7:41 acm. the first 
wave descended on Oahu, called 
by 1941 U.S. military report 
the world’s strongest fortress. 


eS go The fired wpe oF 
(BF Jupaitete mame uf orikered 
to attece. Vie force eckiles 
40 torpedo bombers and 49 
faghsafbodke bombnrs—each 
righ RITA @ ingle ph ka 





before. And | witnessed his reunion with Ste 
phen Weiner. When last they met, Weimer had 
held a .45 pistol to Sakamaki's head 
Sekamaki, anew japanese ensign, was fac 
ing Weiner, © new second heutenant, who 
mide him America s first prisoner of war 
Weiner, still holding the pistol, gave Saka- 
maki a harcd-bolled eee and aslue of whiskey 
Sakamaki be¢red for an “honorable death.” 
His submarine was salvaged and later sent off 
on @ tour to sell war bonds. Weiner, Saka- 
miki, and the midget submarine all met on the 
grounds of the Admiral Nimitz Museum State 
Historical Park in Fredericksburg, Texas 
Later, [spoke with crusty John Finn, whe 
wid sopnbaaae wounded when he stood lis 
Broun firing wp al Japanese planeson Decem- 
ber 7. Jotin was awarded the Mecdal of Honor 
for his valor that day. As we chatted, we toth 





overheard a former Japanese pilot, Zenji Abe, 
talking about his cay over Pearl Harbor. Abe 
like fellow veteran lyorn Fujita in Tokyo, 
knew 4 Japanese pilot who flew off to “self- 
bomb" after his plane had been hit by ground 
fire. Finn, who has o lifelong sailor's rolling 
gait, ambled over to-talk to Abe. Finn tater 
told me he thought hem fe shot down 
that plane 





URVIVORS WHO TELL of the attack usually 
bégin by loaking away and starmg into 
Sonne iiner space where monnents liwe as 





realiry, not recollection. An American sailor 
erabs an invisible stanchion as he describes 
how his ship rolled over, A Japanese puilicnt 
moves his hands as ifthev still holed the controls 
of be plane An American nurse torns her 
head and points to a blank wall as if it is the 
ward full of the dving on that endless day. 
Ray Emory, on board the cruiser Honolulu, 
acl just finished breakfast and was in his 
bunk reading a newspaper when he heard the 
alarm tor general quarters, He sprinted to hrs 
hattle station, an antiaircraft gun three decks 
above the main deck. “I saw a plane go by, 





then another,” he remembered. The ammuni- 
tion box was locked. He grabbed a wrench ani! 
nounded the lock until it broke. “We sterted 
fring. A lot of peowe will tell you they saw the 
whole thing. Hut you're firme a machine 
Fun, YOU fet Tanne ‘| vision.” 

(ine of the planes thying past Ray b.mor 
launched a torpedo into the battleship 
Of/oheme, and her agony began, Trapped in 


a Stated compartment, 19-year "old (reorre 


a1 


DeLong felt his ship roll over. He wondered if 
death was imminent 

Radio operator Dwayne L. Eskridge, in the 
FBI office in downtown Honolulu, was send 
Ing Morse code test messages to an FRI] col 
league in San Diego when he heard low-fhving 
Planes. He tapped out ORA— “stand by” — 
fund tain up the stairs to the roofof the two-star; 
building. “T could clearly see airplanes with a 
red ball on each wing,” he remembers. *! 
could see the pilots in the planes. [ ran down- 
stairs and sent a message that we were being 
bombed by Japanese planes. Then I went into 
the vault and goat the only weapon [ could 
find—a .45 pistol—and | ran back up to the 
roof and fired off a whole clip." 

At Ford Estand, in the micldle of Pear! Har 
bor, Comedr. Logan C. Ramsey was standing 
by 2 window at the Command Center when oa 
plane swooped into adive. Ramsey saw some 
thing drop trom the plane and explode. He ran 
across the hall inte a radia room and ordered 
the operators to send out an uncocded telegraph 
messare on all trequencies: AIRRAID ON PEARL 
HARBOR 3 THIS SS SO DRILL 


NW SATURDAY, DECEMBER 6, LOdI, 
Honolulu station KGMEB did nat 
cease broadcasting at the close of day 

A communications officer of the U.S. Army 

Air Forces had paid the station to play music 

through the night. Twelve A-17 Flying For- 

tress hombers, heading for Oahu from San 

Francisco, would home in on a racic beam of 

Haw ailin songs and an occasional jazz record 

The B-175, en route to the Philippines, syvm- 
bolized a U.S. decision to curb Japanese 
expansion and strengthen tefenses in the 

Pacific, The planes, their dismounted guns 

packed in grease, also symbolized a nation 

hovering between PeEELIOe and war, & nation of 
guns unloaded, of fate awaited 
Relations between the United States and 

Japan had been deteriorating since the spring 

of 1940, when Germany éclefeat of France and 

the Netherlancs left French Indochina and the 

Netherlands Indies vulnerable to takeover by 

Japan. British Malaya was also in ieoparcds 

because Britain (Continued on page O4) 


Tom ALLEN is co-author of World Wor il: Americ 
ait Wor, (/e4f-4F (Random House, 101). Ais Inet 
GEOGRAPHIC article wes on Mongoha (February 
1985). Photographer Davin DoUBILET ipa frequent 
contributor to the magazine. Ais storyon “Awustra- 
li's Marnificent Pearls” appears in this sur 


8 








cineanial a rhghal tin teont irebetii pak 
the strike, Moments earlier Lt, (jg.) Jinichi 

Goto (above) scored the firat hit on the Ohla- 
home, ic i ges Sadat Osanna! 





rele ‘Antiaircraft fire 
iy * Gans cai ‘but hea plicrse tole 0 


hits, Gato, Here Hem a Fake 
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8:10 aime: The Arizona 
explodes in a fellish fireliall. 


Ad, 760-pound profectile, crip 
ped by at high-altitude bomber, 
has pierced the forward deck, 
settings off mere than a mil- 
lion pounds of gunpowder, The 
explosion srujts aut yires on 
the repair ship Vestal along: 
side, #eruis wp tons of debris, 
and claims humedreds of wes, 
Less than oa mile awey the 
needic on a woter-femperature 
gore in a power plont jerks os 
bavriias fall. is chart become: d 
iclmograpl of history, record- 
Ing the beo attack waves (top). 
Rock on their carriers, super- 
charged fapanese pilots argue 
firtilely for ao third wore, Their 
nod is reflected ino toundting 
cartoon (below) recovered from 
adowned pline, showing the 
bombing of a U.S, battleship 
and aircraft corrier. In reality, 
Japan foiled to destroy its pri- 
mary targeta—tiree American 


corricrs, which were mot it part 
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George DeLong, trapped in the Oklahoma 


Mien fonch Goto 's torpedo 
struck the Oklohoma, a 78 
voor seaman wes fiat wak- 
big ap—ta eo o2-hour nivhtimare 
"Ady bFonk was above the four 
fnercency steering wheels,” rie: 
calls George DeLong as he tours 
the after steering comporrimen 
on the Dexa fabove), stritor to 
hia quarters on the Okinhomui 
PA mute pelled: "fan your 
Daottic atotions anid eet witer- 
deht conditions!’ So eur come 


a e my x ——— a a sr 
rmirtirnern’ wees sectied. After 








Tore epioaions, he aPTip 


learned and wert over. [ts 
masks stick tn hie shallows, 
keeping the hull from going 
uittchior. Aart fre Neha west 
Out dnd wether pitied tn 
fiorgueh the air vent,” 
DeLonge cad hes aeeen 
shipmuites pluyeed the wert 
With of nirtiress cond game 
nore. Resciers (left) fio ta 
cut through the hull: 429 of 
the crem died—more than a 
siacth of the dives losses, 


Mary Ann Ramsey, 


officer's daughter 


ATREAID ON PEARL PARDO Xf 
PHIS FS BO) TYRELL 

“Ady dad sent out that warn 
ing. reports Mary Ann Monsey 
(below), here with o patrol 
bomber like the PRYs her 


father, Navy Comalr, Logan CC 


Pune Y, Cert 
minded in 1o4 1. 
The fommily wes 
hosed in quarters 
on Ford Islonal, 
stone's throw fron 
Battleship Row 

“Stipes were 
berthed about tia 
In co scomingly 
invincible mechk- 
lace of eray steel,” 
Haomsey recotis, 
When the first 
hombea fell. the [6-veqgr-old fook 
do momentte anmateh the tin corl- 
ers from her hoir before hurry 
cp with her moter fo shelter in 
the busement of on cdmircl's 
quarters nearby 

“Dh renmcnriber the sound of 
exploding bombs and the whine 
of plornes—thhe fragments of 
exploding ships and great bil- 
lows Of black antate everwhere. 
We were gripped by shock, /ear, 
and anger. Every newormer to 
the afiether wis deluged! with 





questions bite “Have they gotten 
the Ponama Canal yet?’ 

“Then our wounded arrived 
come with filthy black off cover: 
trig shireidded fesh. We placed 
tiem on motiresscs ind pave 
citorettes to those who wanted 
to stoke, even 
Pooch Bern for 
te ones who cole 
not wee ier 
honda. Wie tei! to 
Peosare Cem. 

“With the firsi 
satin, st heerri- 
bly basrriend, peer 
sone! fear left me; 
he brought me the 
full tragedy of 
that doy.” 

For years Ham- 
eev's father fied authored orti- 
clea on America’s military 
preparcidness. He wrote pro 
pheticalty in 19a? about the wul- 
nerability of a fleet in port—"“a 
perfectly narvciois bored fir 

hostile torpedo planes.” 

In P24) both the Arty ental 
the Woo) were worejuliy weicder- 
equipped on Oahu. Pearl Har- 
bar's final tell: 2,0e dead, 
| 078 wounded: [69 aircra/st 
destroved: 3 ships destroyed, 

IS damaged 





(Contirucd from page 58) had to concen- 
trate its forces on the war against Germany. 
Japan, coveting the oil, minerals, and rubber 
of the Pacific colonies, considered them part of 
an empire it called the Greater Fast Asia Co- 
Prosperity Sphere. 

Asadeterrent te Japanese moves against the 
colonies, in May 1940 President Roosevelt 
shifted the United States fleet from southern 
California to Pearl Harbor. In July he cut off 
two Vital exports to Japan—top-grade scrap 
iron, the basis for most Japanese steel, and 
aviation fuel, upon which Japan was highly 
dependent. In September Japan signed the 
Tripartite Pact with Germany and Italy, gain- 
ing their recognition of a “new order in Great- 
er East Asia.” The United States saw the pact 
as proof that Japan planned to conquer the 
Pacific cotonies, 

When the commander in chief of the U. §. 
fleet protested the transfer of his ships to Pear! 
Harbor, Roosevelt fired him. Bypassing many 
acmirals, the President named a replacement: 
Rear Adm, Husband E. Kimmel. Promoted to 
admiral, Kimmel took command of what now 
was cestonatecd as the U.S. Pacific Fleet, an 
armada of some 200 ships. 

By the time Kimmel assumed command on 
February 1, 1941, the military establishments 
of the United States and Great Britain had 
begun work on a worldwide joint war plan. 
Adm. Harold R. Stark, Chief of Naval Opera- 
tions, told his fleet commanders, “The ques- 
tion as to our entry into the war now seemsto 
be when, and not whether.” In the Atlantic, 
German U-boats intensified an undeclared 
war, attacking U.S. destrovers. One, the 
Reuben Jome:, sank with a loss of 1145 men, 

The month before Kimmel took over at 
Pear! Harbor, Adm. Isoroku Yamamoto, 
Commander in Chief of Japan's Combinecl 
Fleet, wrote a letter to the navy minister. 
Yamamoto had aligned himself with factions 
counseling against war with the United States 
and had so opposed the Japanese Army's 
drummers for war that his naval friends had 
feared for his life. Vet his startling letter 
favored a massive attack on Pearl Harbor by 
carrier-borne aircrait, 

By the end of 1940, when warseemed inev- 
itable, Yamamoto saw thatifthe U. 5. Pacific 
Fleet could be destroyed in one bold strike, 
Japan might be able to buy time to build its 
(Co-Prosperity Sphere, then negotiate an end 
to the war. A habitual gambler, be bet on a 


bi 


surprise attack in hopes of a quick bonanza. 

Yamamoto hedged his bet, however, by 
warning that if the war lasted longer than a 
year, “I heave no expectation of sucess.” 
Shrugging off the warning, Japan's military- 
dominated government gave him authority to 
begin secret planning. 

Among the problems facing the planners 
was the 40-foot average depth of Pearl Har- 
bor. A torpedo bomber needed a long, level 
run to aim and release a-torpedea, which then 
plunged at least a hundred feet into the sea 
before rising to a shallow depth and heading 
toward its target. U.S. Navy officers, who 
well knew the physics of werial torpedoes, saw 
Pearl Harbor's shallow waters and narrow, 
twisting entrance 25 natural protection. 


| F yusHu, the southernmost major island 
kK of Japan, had in its scalloped shores a 
A. 2 model for Pearl Harbor, The aircraft 
carri¢r Afegi sailed to Kyushu, ancl her pilots 
began flying a course laid out by Comdr. Mit- 
suo Fuchicda, who would lead the attack, 

Unaware of their ultimate target, the pilots 
did not see what Fuchida saw as he flew over 
the southern tip of Kyushu. To his eyes the 
lush, rolling land between two bays became 
the terrain of the Hawaiian island of Qahu. 
The port of Kagoshima became the shores 
of Pear] Harber. A volcano thnisting from 
the sea off Kagoshima became Ford Ishand. 
Fuchida could even imagine the battleships 
moored along tis eastern ecige. A spy in the 
Japanese Consulate in Honolulu was already 
supplying the locations of LU. 5, warships and 
the pattern of their arrivals and departures. 

Fuchida told the pilots to follow a curving 
river valley and dip down over Kagoshima. At 
times they flew solow they blew away laundry 
drying in the broiling sun. “As vou pass over 
the Yamagataya Department Store,” he said, 
“to port you will see a large water tank on the 
shore. As you pass over it, come down to 20 
meters [about 65 feet) and release a torpedo.” 
[t wasa daredevil maneuver, not in the books. 
And at first there were not.even any practice 
lorpedoes to release, The pilots were as mysti- 
fied as the townspeople, who complained 
about their scattered laundry, 

By the end of October there were new 
torpedoes modified with wooden stabilizers. 
Fuchida ordered each pilot to make his run at 
184 miles an hour and keep his plane abso- 
lutely level when he released the torpedo. 
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These torpedoes dived only $5 fect below the 
surface before speeding toward their targets. 
In mid-November the carrier Afagi secretly 
left port, as did the other ships of the Hawaii 
Operation. (A Southern Operation invasion 
fleet, coordinated to strike immechately after 
the Pearl Harbor attack, would leave Japan 
near the end of November for the Philippines, 
Malava, and the Netherlands Indies.) The 
Pearl Harbor strike force—six Carriers, two 
battleships, three cruisers, nine ¢testrovyers, 
and eight oilers for refueling—converged in 
Hitokappu Bay at Etorofu, one of the bleak 
Kuril Islands north of Japan's home islands. 
Just before the carriers left for Etorofu, 
“torpedo-adjusting crews” came on board to 
mopect the new “near-surface torpedoes.” 

On November 26, with transmitters sealed 
to preserve radio sthence, the strike force 
headed east. On the Afeg: Lt Comalr. ‘Tada- 
kazu Yoshioka worked out signals for Com- 
mander Fuchida. The bombers had telegraph 
keys, not microphones. Yoshioka chase two 
easily recognized signals: --—--fortoand-: - 
for ra. He told Fuchida to send fo as a signal 
to launch the attack and then to ro to signal 
that the attack was a surprise—fe ra, fora, te 
ra! Each signal was to be tapped out three 
times for insurance. Years later Yoshioka 
would explain that he had not intended for the 
signal to mean “tiger,” fora in Tapanese. 

The course took the fleet far from usual 
shipping lanes, through high seas that swept 
several men overboard. ‘Three submarines 
accompanied the force. A score of others 
headed for Oahu to torpedo any 1, 5. war- 
ships that managed to escape Pearl Harbor. 
Five submarines each carried 1 midget subma- 
rine to ship into the harbor before the attack. 

On December 2, Tokyo time, Yamamoto 
sent the fleet amessage: Climb Mount Niituka 
1208, The message, naming Japan's highest 
mountain (on Formosa, then part of Japan), 
authorized the attack and ordered its date: 
December §. In Pearl Harbor that date woulr 
be Sunday, December 7. The fleet changed 
course to Lhe south, toward the aircraft launch 
site 235 miles north of Oahu. 

The Mount Nittaka message was sent In a 
code penetrated but not yet cracked by U. 5. 
code breakers. For some time, however, they 
had been intercepting messages sent in other 
codes. And these intercepts had alerted U. &. 
policymakers to the realization that Japan, 
while n¢gotinting in Washington for an end 


Pearl Horbor 


to the crisis, was simultancowsly preparing 
for war. But where was the Japanese fleet? 

Secretary of the Navy Frank Knox thought 
he knew where the Japanese were. On Decem- 
ber 5, during a Cabinet meeting, he told Presi- 
dent Roosevelt, “Well, we have very secret 
information that mustn't go outside this room 
that the Japanese fleet is out. They're out of 
harbor. They're out at sea... . Every indica- 
tion is that they are going south, Mr. Presi- 
dent. That's the obvious direction.” 

“But,” Roosevelt questioned, “it's not 
absolutely certain.” 

“That's right...but we must conclude 
that they are going south.” 

South, the likely direction, was toward the 
riches of Malaya and the Netherlands Indies. 

Around 11 p.m. on Saturday, December 6, 
the captain of the Japanese fleet submarine 
I-24 looked through his periscope and saw the 
skvline of Oahu. A racioman twisted a dial! to 
pick wp KGVMB and its unfamiliar music. 

Ens. Kazuo Sakamaki was captain of the 
two-man, 79-foot-long midget submarine 
secured to the 1-24's deck. He wrote a letter of 
farewell to his father, bathed as best he could, 
donned a clean uniform, and spraved on per- 
fume, in keeping with samurai tradition. He 
knew that the gyrocompass on his submarine 
was net working. But he decided he would 
continue with his mission; Get through the 
antisubmarine net at the entrance to Pearl 
Harbor and rmsk death by mines or depth 
charges as he sought bis chosen target—the 
Pennsvivonia, flagship of the 0. 5. fleet. 

When the I-24 surfaced, Sakamaki saw the 
glow from neon lights on Waikiki Beach and 
heard music from the Royal Hawaiian Hotel 
Walting through the moonlit night. Then 
Sakamaki and his crewman squeezed into 
their black-hulled craft. The I-24 descended, 
and clamps snapped open, releasing the 
midget submarine, It slic away, plunged 
downward, and Sakamaki began struggling to 
level it and head toward Pearl Harbor, 


( NHORTLY BEFORE 4 A.M. on Sunday a 
S minesweeper at the entrance to Pearl 
— Harbor sent a blinker-licht message to 
the destroyer Ward. The message had hardly 
gone beyond “sighted submerged submarine” 
when Lt. William W. Outerbridge, the Ward's 
captain, ordered general quarters. Outer- 
bridge, on his second day as a commanding 
officer, eagerly searched but found nothing. 


OS 





John Finn, ground-crew chief 


Yormumoto'’s “cagles of the 
sear —liis carrier pilote—warin 
un 2Zerd fighters (above) for the 
sco wave. Tete mission: To 
run interference for the barab- 
ers lownched after them. With 
jew (8. planes in the air, Zero 
Plots verre Tree to concentrate 
on strafing ground targets, But 
oft Kaneohe Naval Air Station 
they met unexpected ferocity 
from oven Che chief aviation 
ordranceman foltn Finn. 

he tose fon! been on fimoited 
thet for a month, with patrol 
lunes kept ficled and fully 
dred, Surprised by the first 
wore of otfock planes, men 
yonked anme machine gums ane 
cmumiunition from purked 
planes before Japanese incendi- 
cnt billets set thee aircraft afire. 

“ST wos 20 hopping pol: J 





winted to shoot every damned 
Finer 
recolis, Coneht without pun 
mownts, defenders braced their 
40-coblher weapons on timbers, 
picked up pistols and shotguns, 
and nipped off antiaireriast fire 


phone out of the ale,” 





“so thick tin ploces you could 
Oimost wolk on it,” said a 
Jopomnese pilot. 

Afounting a machine gin on 
a makeshift etme, Pirin beypet 
shooting during both wives, 
nithough his body “stopped ao Lot 
of shrapnel,” Cine of his lost bite 
mir hve been Lt. Pusaota fide, 
Who dived his disabled plane 
toward his attackers and 
croshad inte a hilbside, one of 64 
Jopiinese to die that day. Finn 
finally checked inte a hospital 
with wounds in his stomach, 
chest, arma, and foot. “It wes 
mot my doy fo dic,” her aya, 

Pinn received the cateemed 
Medal of Honor for “extroordi- 
nory herodam” ino oeremarny 
attended try his wife, Alice (Tet), 
whe witnessed the Koneohe 
attack from their living quarters, 
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hen, at 6:40, the Word again went to veneral 
quarters, this time racing toward & conning 
tower. At 50 vards the Ward fired two shots 
and dropped a pattern of depth charges, 
sinking & midget submarine, By the time 
Chuterbridge’s report reached Admiral Kim 
mel, the attack was almost under way, 

Around the time the Word firecl the first 
hots of the war agains! Japan, it was noon in 
Washington That morming U.S. eee break- 
ers hie ce fphered the jas Deer of a 14-part 
message sent from lokyo to the Japanese 
Embassy. The message ended with a declare 
tion that negotiations were to be broken off 
at | pom. Washington time (7:30 a.m. Hawai 
time). To U.S. officia 
threat of imminent war. 

A litte more than an hour before the deacl 
tine, sen. George C. Marshall, Army Chief of 
staff, sent Lt. tren. Walter C. Short, com 
mander of U.S. Army forces in Hawaii, a 


coded message to be.on alert” because Japan 


} 
‘ ; reed 
Ln amounted to A 


had sued “what amounts to an ultimatum 
Abmasp he ric static had blacked out communi- 


if = hat | a iad hore i : i 
cations with Hawatn. So the messi Wihs sent 


Wiad the more powerful but slower Western 
Unionand RC A commerctal svstems 
- * 


44 
a of af 


shall as message went out, the strx 


Japanese aircraft carriers turned into the 
wind. Within (5 minutes, 183 fighters, bomb- 
ers, and torpedo planes were aloft. Fuchicia, in 
ms high-altitude: bomber, tunecl his ractic 
cirection finder, found KOMB, and took a 
bearingon "some light music.” Then be tuned 
in another station anc heard a Honolulu 
Weather report: “Averaging partly cloudy 
Visibility @oocd, Wind north, ten knots 
A new cistant-cdetection device called rarar 
had come to the Armv on Oahwy not long 
before. The six radar units were usually turned 
on at-4+acm. and-oll at 7 am. Atabout 6:45 on 


December 7, several sites picked up—and 
ignored —signals indicating planes off the 


northern coast. The blips were produced by 
echoes from two Japanese scout planes 

Che transport tock arrived a few minutes 
late at the Opana raclar unit, on the northern 
cove OF the land. An Arn. private Was still 
looking at the oscilloscope at 7202 when be saw 
a cloud of bhps— “something campictely oul 
of the ordinary.” He estimated that “proha- 
Oly more than 50° apcralt were 142 miles 
iway, on a bearing toward Oahu 

The unit reported the sighting by telephone 


to an information center at Fort Shatter. Thi 


Kenneth Taylor, P-40 pilot 


With memories on fis wing, 
Rare Joyo criwses over 
California in @ B-25, in forme: 
ten with @ foinese Acro and o 
P40 simifor to the fiehter he 
once piloted 

Fifty veors ogo, Tavior ond 
George Welch (night, atrieht), 
both seed feutenants in the 
ony Abr Forces, had just 
returned from a might on the 


town When laponese bombers 
hegomn be bomb ond strafe 
Wheeler Field 

Phe voung pilots roced to the 
airfield at Haleiwa, where their 
aquiactron fic been practicing 
acrial combat. Once airborne in 
fieir P-4s, the duo found 
Picnics emoroiied in the 
real thing. 


“As | wens rearing at 


iteedor, thie second waive siud- 
dently came up the valley,” Tay 
lor pecaiie. “Tl fared on thu 
prossy field and took off right 
into them. Phen fT got in the 
midicle of their fine—the P-do 
Wis very pod at dogfighting." 
The bvo pilots were credited 
With six of the 20 japanese 
plones fost thiol doy. Welch died 
esting on FP} POd after the wer. 





RIRCHAFT 


rt 


a ast 
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| arn it the REA office in Honoluh 
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his motorcycle, and bern his deliveries 
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craittire, no sien otan alert, He counted seve 
huttleshine moored at Ford Island but, disap 
pointed, saw mo mircrafi rs. He o 
His TAcOma tap out fh the signal to 
tart The) i | mini | fer | 
ra, torn: Su eachieved. Dive bomber 
Wie wt i) Te Presi i lou 1 cry tir TTT 
Air Forces’ Wheeler Fi that Pearl Hai 
heart Ww Hickam Field, sout! t of Meatel 
ships R 
\ powind Wom ter the roof of 9 
ihn fi comp i | | | rT ret 
nlodéed in the dining fall, welling nen 
&reoaE! | iF DoamhoeesS FAECUPRe) AeA ut 
ain to Wheeler and Hickam, flyin Cl i 
hat 7} i] / ing val | Lown wii 
Vi 41 rite i t hi Lares 1 aa [i li fe iy 
he planes strafed after dropping their bomb 
wit i | .. p it ad Darke netin=ti 
wingtip in meat bao oO mike it eset rouge 
Titi otug hie [3 Raa ri Lanirte 
i iné In Hawn. Gene hort bre 
Rees i ia Is | | eT YW T Wh nit ri] li 
ne the antisabotage move. Pi | als ied 
n Van I re ArT reread if 
HEM IBE FIRST [APASN ESE PLANS 
WT Cor | Ww Pee L I 
Lt. Kenneth Tavlor thought, Aen 
i ,' Mae | | per i ee ea 
Lil Lite nm My li LOWE Lh rie i] 
core the het line ane if re th ul of 
he officers’ club. Hi tedte sixhone an 
Called Haleiwa, a small ain i teT 
les | nol Wheels | or orderect tl 
lingencd arin ts. P-40s. He and 2nd Lt 
ieOree Welch jumped nto | i] Buncl 
mc rough the strani ped Hlaleim 
Phe Were wr IE ITN MAUS 
WA ik 1 rite Fy irri it ell ta irrsat 






































Americans respond—picking wp 
FUME, Peacuing survivers, ond 
fighting fires, (ike those engiulf- 
Ing the Weet Virginia (heft). A 
louich from the California 
fille in a sailor. 

LS. gunners fired at Tomoe 
Yiiswe, coining him to fetthison 
his missile, meant for the Oblo- 
hon. The torpeds nosed into 
the moe. Last Afiey, dredging 
brought a five tforperte (below )— 
nut likely Yasue e—to the aur 
joce, giving Amerioans heir first 
(Oe Gf Of aecre Wor chewed 
oped for the attack. 

Pearl Harbor waa only 4) fret 
deep—too shallow for conmven- 
Hono aerial torpedoes, which 
sunk at leoat a hoovdrec feet 
before heading towiurd the tar- 
pet In autumn of 724) the 
Japanese found thot adding 
woiden stabilizers orl louwnch 
Ing from very low cltitircdies 
solved the problem, 

lho dongerous {o preserve, 
tase s torpedo wits tater 
exploded. The surviving rear 
section will bv on cdisplery at 
tn Arizona (femoral, 


caught up with them at Ewa, a Marine base. 
They were in a strafing linewp, and George 
and | merely got inte the line.” They ran out of 
ammunition, landed at Wheeler, }oaded up, 
and took off to fight again. They are credited 
with shooting down six Japanese planes. 

While dive bombers and fighters ravaged 
Wheeler and Hickam, a string of torpedo 
planes, flying three toa V, shifted to single file 
for the long, steady descent, curving down 
on Ford Island just as they hacl done at Kago- 
shim As each plane leveled off, its pilot saw a 
sight familiar from models and drawings. 
Still, Lt. ( je.) Jinichi Gote “was shocked to see 
the row of battleships in front of my eves.” In 
his excitement be few toward his target 
diagonally, “not knowing which was the bow 
and which was the stern.” 


of Ford Island were seven battleships: the 
A. California, the Oklahoma, the Marviand, 
the West Virginia, the Tennessee, the Arizona 
with the repair ship Vestal moored outboard, 
and the Nevada. (roto’s torpedo and one from 
another in his three-plane group hit the Okle- 
hema. Two torpedoes hit the Californin; at 
least three more struck the Okinjoma, and one 
hit the Nevede, On the other side of the island 
two bombers, contrary to orders, torpedoed 
the aged target ship (teh, which the U.S. 
Navy had been using for gunnery training. 

On the West Virginia, Dick Fiske had been 
relieved early of his four-to-eight watch and 
was on the quarterdeck, anxious to get ashore 
again that weekend, “We saw the dive bomb- 
ers.coming in, and we thought they were Army 
planes. Just another exercise,” he remem- 
bered. “A friend of mine said, ‘Let's go over to 
the port side and watch them dropping torpe- 
does on us.” We saw three planes. come in, 
about 15 feet off the water. They dropped tar- 
pedoes. My friend tapped me on the shoulder 
anid said, “Now all you're going to hear ts a lit- 
tle thud when it hits the ship.’ 

“The next thing [ remember was a hella- 
cious loud noise, and a wall of water that 
locked like a.50-foot wave came across the 
deck and washed us both to the other sicle of 
the ship. Six more torpedoes hit us. A bomb 
came down, and it hit the feanessee. A large 
piece of shrapnel took out most of the captain's 
stomach. We started carrying him down, and 
he was still giving orders until he died." 

One of the sailors who helped carry Capt. 


|] N ALINE OF BERTHS along the eastern edge 


aa 


Mervyn Bennion was a mess: attendant, Doris 
Miller, the West Virginia's heavyweight box- 
ing champion, Miller then manned a machine 
gun and, although untrained as a gunner, 
began firing. “Tt wasn't hard,” he said later, 
“T just pulled the trigger, and she worked 
fine.” He became the first black to be awarded 
the Navy Cross. 

On Saturday night George DeLong, back to 
the Oklahoma from liberty, had watched an 
acey-deucey game for a while and then 
crawled into his bunk, the top of three, in the 
after steering station, three decks below the 
main deck. Soon after he awakened on Sun- 
day, he hearcl a call to battle stations and 
explosions. He hac no idea what hac hap 
pened. Then somebody slammed the water- 
tight door shut from the outside and dogged it 
down, locking eight men in the compartment. 

“The ship shuddered,” DeLong remem- 
bered. “She started to list to port Furniture 
and equipment in the compartment started 
crashing around the deck. [climbed back up to 
my bunk and held on to my bunk stanchion.” 
The lights went out. The ship kept rolling. “I 
realized my heacl was where my feet had been. 
By the time the ship settled down and we let eo 
of the things we were holding on to, we knew 
that the ship had turned over.” 

They could hear water rushing tm through 
an air vent from the main deck, which was 
now far below them, Water lapped around 
theirankles, theirknees. They stuffed the vent 
with everything they could find, but nothing 
would stop the water. “Then the acey-deucey 
bound came floating overto us, and we put that 
on top. It just fit, and we tied it down with a 
piece of heavy fine.” 

But the water still trickled in. It was above 
their waists when they began taking turns 
pounding a wrench on the bulkhead, signaling 
SOS in Morse code. 


AP INUTES AFrer the torpedo planes 
swooped down, Fuchicda’s high- 


¥ & altitude bombers formed into a line, 
the planes closely spaced in groups of five—“a 
gorgeous formation” to Fuchida’s eyes, The 
bombers carried 1,760-pound armor-piercing 
projectiles made for 16-inch battleship guns 
but converted to serial bombs. Antiaircraft 
fire veered the planes away from their target, 
the Nevada. As Fuchidae led a second pass, the 
shock waves of a massive explosion welled 


up from the harbor and rocked the planes: A 


National Geographic, Decemter 190! 





Slain by friendly fire, shipyard workers John Adame, his father, pS pps ett te pa 
Pear! Herbor when their Packard was hit by shrapnel from errant five-inch Navy shells, American 
antigiecraft guns rained damage on Honolulu, untouched by Japanese bombardment. 








column of red-tinged black smoke shot athou- channel, the Vevade deliberately ran aground 
cant feet inte the sky al Hospital Point. Inthe dynamo room deep in 

A bomb had stabbed the Arona through to the ship, Don Ross ordered his men out of the 
her forward magazine: and then exploded, ‘smoke and steam and worked alone, burned 
touching off more than @ mil 
zunpowder, A-smlor on the Nevada watched kept firing, Koss flipped aswitch toturn on an- 





on pounds of and blinded, Dopsice, antiaircrall gun crews 


the Arisona “jump al nen (sor 20 feet other pencrator and, sullocating, colmpsed. A 


upward in the waterancd sortofbreakintwo,” shipmate heard his gasps on the phone system 





In that instant more than a thousand men =o anc drageed him out. Revived but still tanpo- 
died, The ship sank in less than nine minute rarily blinded, he stumbled back to his post 

At about 8:30 the Japanese planes began Dive bombers and high-altitude bombers 
forming up to return to their aircraft carriers. attacked the battleship Penmsyivonia, helpless 
Under the suddenly empty sky, the Shae indiry dock. Other dive bombers aimed for the 
crippled and afire, stirred athermoorings. She ships returning the Hercest gunfire. The sec 
was trying to get away from the inferno, ond wavecrippled cruisers anddestroyers, but 
Hecause her boilers had been firedup, she was Americans shotdown 14 dive bombers and 41x 





his plane hit several times, 





under way in 40 minutes; a cold start woukl fighters, Fuchit 
have taken three anda half hours, She passed kept cit ine over rP earl Harbor through “very 
the flaming Arizona end her few survivors, heavy fire 

engulfed in ofl and flames. Three of them Zero fighters strafed Bellows Field, a small 
grabbed linesand chambered aboardthe Veve- traming base in eastern Oahu, killing a P-40 
da. She passed the sunken Mest Gsigponss pilot as he stepped into the cockpit, downing 
passed the hullof the capsized Ofiahoma. She twoother P-404 just as they got off the ground, 
was near the turn to the harbor entrance Listed and chewing up one of the B-1l7s, which had 
escape tothe openseawhenthesecond waveof crash-landed moments before. Shot at by 
Japanese planes arrived over Oahu. frendandfae, the B-17slanded wherever they 

several planes pounced on the Nevada; could. Bight mace it to Hickann. 

at least five bombs struck the battleship Japanese planes swarmed over Kaneohe 
almost simultoneously, Ratherthan block the aval Air station, tear Bellows, The fight 
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nHsing pneumatic drills broke throwin Lr 


ou 
oie rit Or Toe i ROSLECC O(iiqhenmna ay cl pulled 
out George DeLong: he was one of 32 men 
taken out alive 

Of approximately 400 U.S, military air- 
raft in Hawai OTs 4 fourth were airworths 
after the attack. The Warships fared bette 
Much of the fleet. including ite three aircraft 


atriers, had not been in Pearl Harbor Reprait 
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imimecdntely went t 


and Ciel 
ship returned to sea, some within weeks 
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lananese alreraft carriers, battleships, and 
waeisaki, the city where the spec 
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upgust 9, 1945. When Japan signed 


surrender cocument Septem ber 
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finone the UW. o. wi (Oo Bay Was Ona clowd-cluottered December morning, a 
the West Vireinta restored U.S. training plane, an SN, flies 
over Ford fstord, where tie first foapanese 


Thi bombs fell 50 years ago. The soene evokes the 


BUC RMEBEER 7 AT PRABRL HARBOR 
day Hat golveanized America and tie rallying 


cry that sustained tt throughout World War IT: 
“Remember Pearl Harbor." 


have scattered the flawers ancl made 

Live nee ches Phe Dect he in the lr 
sed Vlemorial stand in silence. For a moment 
some of the flowers shimmer in @ patch of 
made iridescent by a veil of oil. From the Ar- 
ana, duy atter day, a drop at a me, 


stubpom remembrance ol aday of firea 


rant death 
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Rain Forest Canopy 








A new breed of 
scientist risks life and 
limb to probe the great 

unexplored world at 
the top of tropical rain 
forests. On a steep 
slope in Costa Rica, 
ecologist Pierre O. 
Berner paints rings to 
monitor the growth of 
an oak branch. 


By EDWARD ©. WILSON 


Photographs by 
MARK W. MOFFETT 
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Given a few grains of sctl, baby 
bromeliads spring from seeds 
on a leaf ofthe mother plant 
(oboe), Bromeliods andl other 


eniphytes—pliants that grow 
chop other plontse—tirive in the 
rin forest canepy, offer taking 
root on nuts of wind-deposited 
soil and decaying vegetation. In 
Costa Rica botanist Nalini 
Nadkorni peels a thick mat 
fram a branch (facing pare) fo 
study how fast the layers 
accomulote 


HE TROPICAL BAIN FOREST | had enterec| Wae a ehel- 


owed world broken by bejms anc nupnces of errenish 


sunbiecht. Thad come home to my favorite habitat, the 


1 5 
7 | erent 1 


one before which naturalists stand in awe. 1 was on 

Barro Colorado, an island in Gattm Lake halfway along 

the Panama Canal, My visit rekindled a smile that had 
come to mind in other places and other times: Seen on foot, 2 rain 
forest 15 li 


ret with much ofits splendor out ol reach m the towers and ihumi- 





Le toe MAVeP Orat thecal, 4 thine ot rr rerential hesuts 


nated clerestoriecs hich abow 

There wae no lack of life around me on the ground. [t teemed in 
the patchwork of light and dark. Mv attention wus pulled to eve 
evel and Cownward by the closeness of plants anc animes in the 
solland undergrowth, But remainecd-aware of a wholly different 
world a hundred feet above, where brilliant sunticht crenched 
sprays of vegetation and Babylonian gardens, an errant wind 


sourhe throughout the day, anc legions of birds, insects, and 
other animals specialized for high arboreal life few and leaped 
back and forth. This high laver 
isthe powerhouse of the forest, 
where more than 90 percent of 
photosynthesis takes place and, 
in the fullest sense, hfe begins 

Che crown foliage of mos 
tren species frows Vrar-round 
to be consumed bv animals or to 
die and rot. Phe dead material 
(nis produced rains steacily to 
the fround, bearing the rem- 
nas OF ENErey tO SUSLRIN Lie 
kinds of plant: and animals 


mane which | now stood, Lit 


brings nitrogen, phosphorus 
and other nutrients back to the 


earth, to -be sucked up by tree 
roots and returned to the can 
apy to restart the cvele of life 
The rain forest canepy, an undiscovered continent a5 naturalist 
William Beebe called it, i achingly close to the varth bound 
observer (map, page #4), Gul it is almost inaccessible and has 
remained largely unexplored. During 45 vears of visits to tropical 
forests, | hive made repented attempts to study insects in the cain 
ony. | once followed a loging operation in Papua New Uline, 
i lumbing rata thie LE Ee branches almost as soon as the trees fell to 
capture ants, beetles, and other specimens and to take notes. | 
worked the margin ofa forest on the South Pacific island of Espiritu 
Santo, where the canopy bent down to the shore. Cin the edge of 
ravine in the Brazilian Amazon, | peered for davethrough binocu 
lars into tree crowns 2 few yards away. I learned little from these 
efforts. [ was forced to stay with the ground and undergrowth 
Now Dwalked through the forest of Barro Coiorado [stand to:n 





t8-toot tower, manned bv he Smithsonian | ropa al Researcn 

nshtute to Bese lone-terin shucies af the canopy. Climbing to the 
FF, 

Loy lcould look outeverthe crowns ofall butthe hichest trees, and 


pane Al folisee close enowen te touch 
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A polite distance separates tree 2 : 


id 
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ba 


crowns in. Malaysia. Canopy 
“shyness” apparently results 


or robbing each other ofsun- ‘\"° 
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encircling the globe, tropical 
rain forests shelter on astomish- 
ing abundance of organisms— 
probably more than half the 
earth's plant and arimutl spe- 
cies. Heart of the forest is the 
canopy, the thick upper foliage 
where more thon 90 percent of 
Photosynthesis takes place. Aft 
cOnopy study sites around the 
cover new organisms. With 
tropical forests being cut ot a 
rate of 55,000 square miles a 
year, untold numbers of species 


84 


At my fingertips, literally, as-I reached out and pulled a tree 
branch closer, were squadrons of ants gathered around trechop- 
pers, thorn-shaped insects busily sucking the juices of the tender 
leaf shoots. The ants were not attacking these strange creatures. 
They were protecting them from spiders, wasps, and other ene- 
mies. In exchange, L knew, the treehoppers deposited sugar-laced 
excrement for the ants to eat. Such are the bonds of symbiosis that 
hold the rain forest community together. 

Another image soon replaced the cathedral as [looked out and 
awa: Itnow seemed Iwas floating atop a life-filled sea. All around 
me the bright green tree crowns of the upper story billowed like 
waves in a gentle breeze. Arboréeal dragonflies soared and darted 
over the surface in search of Insect prey, just a5 other dragonflies 
patrol the surfaces of ponds and Inkes. Beautiful brown-and-blue 
charaxine butterflies swirled around one another in territorial dog- 
fights. A pair of toucans glided into anearby emergent tree, calling 
noisily. Ants scurried everywhere, hunting for food. 

TL could look straight down, a¢ though peering into a crystal-clear 


a LF 




















water column, all the way to the ground. Thirty feet below, hun- 
dreds of small flies danced in a midair mating swarm alongside tree 
crowns of the lower story. Below them giant morpho butterflies 
tailed by, flashing brilliant blue pomts af lightas they opened their 
wings, then almost disappearing as they flicked their wings back 
up. the alternation sending a signal in metronomic rhythm. On the 
ground, far below and hard tosee in the deep shade; logs and fallen 
tree branches lay scattered on a thin blanket of dead leaves: 

Well, I made it to the treetops, [ thought, and here 1am, borna 
few vears too early, a slightly creaky field biologist now cast in the 
role of spectator instead of purticipant, but happy to be that much. 
A new generation of scientists have begun o serious assmult on the 


Epwakp 0. WILSON, winner of the National Medal of Science and two 
Pulitver Prizes, ie the Frank BE. Baird, Jr., Professor of Science and the 
Curator in Entomology at Harvard University, Zoologist and photogra- 
pher Mark W. Moffett, a frequent contributor to the magazine, is one of 
Wilson's former graduate students: He is also one of a number of scientists 
stuclving the rain forest canupy with support from your Society 
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mysteries of the canopy, andit will be a pleasure to travel with them 
vicariously, In wddition to towers, they wie & witle range of imagi- 
nalive and daring methods to reach and study this part of the forest. 
Various teams of hard-muscled young men and women around the 
world lean booms into the upper branches, travel out in gondolas 
suspended from building cranes, ascend on ropes, lower support- 
ing nets from dirigibles, nail ladders onto tree trunks, and travel 
Hong walkways suspended across the crowns of trees." 

Month by month, at an accelerating rate, their efforts have 
begun to disclose the remarkable and unique traits of the canopy 
and its inhabitants. 


HEY ARE REVEALING unimagined worlds in the foliage of the 
rain forest, where chunk-headed snakes with catlike eves 
feast on frogs and lizards; where an ant known as (oceton 
ormuigerum, armed with jaws like a bear trap, robates its 

head vertically to snatch flies from the air; and where eurthworms 
wriggle through foot-thick soil on tree branches—ten stories tn the 
air, How do the worms and soil 
get there? That's one of the 
questions scientists are explor- 
itig. In the process, they are 
turning up thousands of new 
gpecies, 25 vet undescribed by 
They've found a poi- 
sonous caterpillar in Peru that 
looks like a miniature dust mop, 
and in Papua New Guinea giant 
weevils that carry miniature 
gardens of mosses and lichens 
on their backs. So many new 
epectes are beme found that it is 
hardly news any more. 

The big news 15, quite sim- 
ply, that life is more diverse and 
more plentiful than anyone had 
oreviously known. Of the 
roughly 1.4 million species of organisms given a scientific name to 
the present time and those remaining to bestuclied, many biologists 
believe the majority are to be found in tropical rain forests. 

In just one 25-acre tract in Malaysia, Peter Ashton of Harvard 
University found 750 species of trees. In another record-breaking 
survey, Alwyn Gentry of the Missoun Botanical (earden identified 
283 tree species in only 2.5 acres near Iquitos, Peru. By contrast, 
about 700 species make up the entire native tree fora of the United 
States pnd Canada 

Animal diversity is equally mind-boggeting. From a single tree in 
Amasonia, I identified 43 ant species, approximately the same 
number as occurin all the British Isles. Atsome places in the upper 
Amazon basin, 1,200 kinds of butterflies occur, about 7 percent of 
the world's known species, 

Yel even these figures pale in comparison with recent estimates 
of the total diversity of insects, (Continued on page 92) 
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Ram Forest Canopy: The High Frontier 





Wincing in the face of gole-force 
winds, ecologist hen Clork 
muons hisweather station in 


Costa Rice's Monteverde Cloud 
Forest Reserve. As moist air 
whips in from the Atiantic 
Ocean, water condenses on 
Teflon filaments, Clark later 
medsures nitrogen and other 
wolherbonrte rictrients fo deter- 
mine how much the atmosphere 
ddds to canopy soil mak and 
the rest of the ecosystem. 

In an endless cycle, rain for- 
est trees shed leaves thet fall to 
the pround, thus enriching the 
soil tapped by the trees as they 
produce more leaves, 
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Yeorning for sunlight, earth- 
bound vines colled lonas (be- 
low) ride piggyback to reach the 
canopy, One reaches out with a 
stem that spirals like a cork- 
screw. Another grabs bark with 
three-pronged tendrils, while a 
third hangs on with stout 
spines. Hut the bully of the for- 
est, the strangler fig (facing 
pize), isn't content to coexist. 
After sprouting in the comopy 
from seeds dropped by birds 
anid bots, it sends roots to the 
ground thatenvelop the host 
tree, which dies and rote avery. 





‘Continued from page #5) spiders, and other arthropods living in 
the canopy. The discovery of the superabundance has been marcle 
by enveloping tree crowns with fogs of rapidly acting biodegrad 
ableinsecticides and collecting the arthropods that fall dying, mi the 
tens of thousands, to the ground. 

How many kinds of arthropods live im the canopy? In-a cele 
brated study published in 1982, Terry L, Erwin of the Smithso- 
nian's National Museum of Natural History arrived at a figure of 
20 million for the world as a whole, Sing the following procedure 
He first identified 1,200 species of beetles [rom canopies of the tree 


luehes seen in Panamanian rain forest, Of these beetle Spe- 





cies, 163 were believed to be limited to this tree species. There are 
about 50,000 tropical tree species worldwide, so that if £. seemoan- 
wit is typical, the total number of canopy-twelling tropical beetle 
species 16 8.15 million, These beetles represent 40 percent of the 
tropical canopy species of all arthropods, which, therefore, come to 
about 20 million. The ram forest canopy contains about twice as 
many arthropod species as the ground, 4o that the total number of 
species —In the canopy and on the ground combimed— might well 
be 30 million. Nigel FE. Stork of the Museum of Natural History in 
London independently evaluated hisowncounts from the forests of 
Homeo to produce & possible range of five million to ten million 
tropical forest arthropods 

Why this huge variation in the estimates of rain forest diversity? 
A great deal depends on the degree to which insect and other 
arthropaxd species are limited to one or al most avery few kinds of 
trees. Because research in the canopy has been so sparse to date, 


this key factor remains largely unknown. [i the arthropod species 


turnoutte be very restricted in the kincls of trees on which they live, 
their true numbers may approach 30 million or more. On the other 
hand, if they are able to exist ona wide range of species, the number 
will prove to be chaser to five million 

Whatever the exact amount of diversity in the rain forest tree 
tops, Ttimust rum into the millions of species. Theiew biologists who 
can identify rain forest organisms are swamped with new species 
now pouring in from collections in the canopy and on the ground 





’Y OWN EXPERIENCE is typical, Every time lenteraprev 

ously unstudied stretch of rain forest, L find anew species 
of ant within & day or two, sometimes during the first 
hour. I search the ground and low vegetation, dig into 
rotting logs and stumps with a gardener’s trowel, break open dead 


twigsand branches lying on the ground, and pull at fernsand other 


epiphytes growing on tree trunks and newly fallen tree limbs. (na 
typical day, t 
aiready known to science, some very familiar to me, some rare and 
requiring later study under a microscope at higher magnification 
back home. Then anewspecies. Then another 20 colontes of estab 
léhed Species, and oné More new species, and soon in acontinuing 
adventure for many days in a row 

Cine day Stefan Cover, a curatorial assistant at Harvard Univer 
stty S$ Museum of Comparative 4oology, returned trom the rain 
forests of northeastern Costa Rica and presented me with a larze 





1 first 40 or 50 colonies encountered might be species 





ant of the genus Preidole strikingly different from anything I'd 


seen before. | had to have more specimens! Cover drew me a TL 
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Wining a trove of invertebrates, 
Michael Pogue of the Smithso 
nian sorts specimens collected 
by fogring in Peru. A single 
Amiutonian tree typically yields 
more than three pounds of spec- 
mens contprising [700 species, 
mostly ants and beetles. From 
auch humble origins come 
medical and other scientific 
breakthroughs 


| 


Woe to the novice field scien- 


3 : ox 
tist who picks up this fluffy | fa 


moth catermiliar fabove). Vien 
frabbed, hidden spines break 
off and release on irritating 
venom. Dnt tie insect equivatent 
of. wosh-wnd-wir fob, one 

| Jaceto4n cir Re! A ob Be another 
(center, right), clearing if white 
possibly spreading protective 
Onhibiohic substances, 

Colors send sismals, say can- 
opy scientists, The orange and 
biack of a young unidentified 
crasshopper (center, left) prob 
abfy mimica stinging or fout- 
tasting irisects; ite vivid bine 
trim nury alse indicate that it 


haztes heel, 





showing the exact spot where he had found the species, near the 
crossing of two trails.and just to the side of an adjacent fallen tree. I 
went there soon afterward and searched the area carefully and 
without success, Hut close by, nesting in the clay anil of one of the 
trails, I discovered two more new species of large, striking Pheidole 
ants, an unexpected gift for a biologist who prospects for ants as 
others cig for diamonds or gold, 

These biological treasures seem endless. Tam currently laboring 
on the classification of more than 300 new species of rain forest ants 
in the Harvard collection. These represent only a [fraction of those 
fiready collected and awaiting stucly 


HE BEST PLACE TOSEE the complete profile of a tropical rain 
forest and to put the Canopy in perspective is, Lam sorry to 
| report, where itis l reine cleared and destroyed. Astheforest 
is sliced along its side and peeted back, ancl the intervening 
second growth bulldeazed and burned, the trees can be seen to vary 
greatly in height A nearly continuous upper canopy is the comi- 
nant feature, composed mostly of trees with flattened crowns, 
nearly horizontal branches, and trunks free of branches for the first 
60 feet orso. The term canopy, meaning an overarching cover, is 
entirely appropriate. Yel rsingeven above this laver are a few scat- 
tered emergents, giants that tower to heights of 200 feet of more, 
Lower down are trees with narrower thinks and vertically clon- 
gated crowns. Some are young individuals of upper-story species 
struggling their way to the top. Others are mature trees of species 
specialized for this intermediate, twilight region, Still lower, 
mostly at the height of a human being or less, are saplings ane 
herbaceous plants 
All this exuberant, multilayered growth is supported by rain, 


lots of it. Rain forests grow in areas with more than 80 inches of 


rainfall annually, which allows the growth of broad-leaved ever 
ereen trees. The leaves are typically smooth tothe pointol slickness 
and In many species are strongly narrowed at the end. Both fea- 
tures, smoothness of surface and tapered form, promote the rapid 
runoff of water during torrential rains and help prevent the leayes 
and branches from breaking because of waterlogging 

Pwo continents of life doinceed existaslayversin the tropical rain 
forest. The ground is adark factory of decomposition, where bacte- 
ria, fungi, millipedes, and termites and other woocd-feecing insects 
degrade the fallen plant debris into nutrient molecules. These sub- 
stances are quickly absorbed by the omnipresent rootlets of the 
trees, $0 that littl material is present on the ground. The air ts still 
and humic, saturated with the odors of healthy decay. 

The canopy & a brilliantly hit, noisy, three-cdimenstonal world 
Wind rakes the tree crowns, evaporating moisture away at a rate 
comparable to that in grastlands, drying the vegetation at times to 
aimost desert-like conditions. Relative humidity ranges from as 
high as 100 percent at night to less than 30 percent at midday, Sun- 
light bakes the vegetation, occasionally raising the temperature of 
the ambient air to more than WF, a full 10° higher than at ground 
level. Frequent rainstorms pound the branches and leaves, break- 
ing away the weak ones. The rain, after filtering through the tree 
crowns, descends to the forest floor. It arrives as adelaved shower 
andl rivulets that stream down trunks and elevated roots 


Kain Forest Canopy: The High Frontier 








The drab coat of the three-toed 
sloth (top) ts a “living bug cor- 
net —hone fo beetles, ticks, 
fleas, and a steady companion, 
aomoth (above) that loys eggs in 
the sloth's dung. After hatching, 
the next pemeration of moths 
will fly, aeek out stoths, and 
bepin the evcle anew, 


Larrea! by lush vegetotion, large 
mosntals find forage in the 
canopy. A chimpanree snacks 
on figs in Uganda's Kibale For- 
est Reserve. Jn Colombia, o 
spectocled bear looks for a meal 
of bromeliads. Largely becuse 
its forest hobitat is being 
destroyed, the bear has been 
declared an endangered species, 





The exactstructore of tropical rain forests varies from continent 
to continent, but ome feature common to most i an abundance of 
vines. Most conspicuous are the lianas, which are thick, woody 
climbers: They sprout on the forest floor and then send out tong 
shoots that grasp vegetation as the vines grow up into the crowns 
Often they cross to other crowns, binding the trees together. Lianas 
have great tensile strength. They are composed of both hard and 
soit tissues, making them flexible and citficult to break or sever 

A real-life Tarzan could not have swung from tree to tree with 
linnas, which are attached to the ground. (And unlike biologists, he 
would not have been likely to endure the stinging wasps, biting 
ants, and spines and saw-toothed edges of the canopy vegetation 
Tarzan would have stayed on the ground.) 

Youcan categorize tropical forest plants by the way they respond 
to light, While lianas take root in the ground and grow upward, 
strangler figs do the exact opposite: They sproutin the canopy from 
seers cropped by birds anc bats, then send roots to the ground 

The stem climber Afonstera tenuis of Central America, & mim- 
berof the arum family so favored as houseplants, 
responds to light tn yet another, radically differ- 
ent way. Immediately after sprouting from aseed 
on the forest Hoor, the Monstern SrOWs toward 
the dark. Thr ortentation, the exact reverse of 
that used by almost all other kinds of plants, leads 
1s shoots to the deeper shadows around the base 
of a tree. Once on the tree trunk the /Mfonstero 
apparently switches orientation and grows 
upward, toward the light 


LTHOUGH THE TREE CROWNS and vines 
lone are-enough to create an abounding 
and unique habitat, the canopy is vastly 

Qnriched by vet another dimension. 
Epiphytes, plants that use the trees as support 
but do not draw nutrients or water from their tis- 
Sucs, gTOW ifi UuxXtrinnt masses along the trunks 
merce worle- 
wide, comprising 29,000 species of vascular 
plants in 83 families, more than 10 percent of all 
higher plants. In acidition to orchids, which have 
the most species, there isa profusion of ferns, bro- 
melinds, tesnerinds, figs, arums, and members of 
the pepper family, [here are also many nonyas- 
cular epiphytes, such as mosses and lichens 

Al the Monteverde Cloud Forest Reserve of 
Costa Rica, Nalini Nadkarni and her fellow canopy researchers 
from the Marie Selby Botanical Gardens in Sarasota, Florida, have 
found one of the mast complex assemblages of organisms on earth. 
There are worlds within worlds: Here and there small trees sprout 
from the epiphyte root masses, $0 that trees actually crow on the 








and branches. They are extremely | 


branches of other trees, Lichens antl other epiphylls grow on the 
leaves of the smaller trees, small insects browse among the epi- 
phylls, and protozoans and bacteria live within the insects. 

The epiphytes add immensely to the productivity of the forest, 
filtering atmospheric nutrients and capturing solar energy that 
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The canopy serenade begins at 


dusk for Cothy Langtimm, sit 
fing 70 feet op tn a Coste Rican 
forest. Her shot micropliome 
picks up the cries of tiny tree- 
dwelling mice, often mistaken 
for bird or insect sounds. 

“The call is surprisingly lowd, 
Die a thwo-rote whistle,” sys 
Langtimm, of the University of 
Florida. “The mice probably use 
sow to mark territory or 
locate mites. The conopy ts i 
tungle of branches that makes ut 
ord to attract mutes by leaving 
pheromone trails.” The cells are 
short—only oa second or so—to 


evade predators. 


would otherwise bounce antl scatter away from the naked tree 
iimbs: For the ecosystem os a whole, they act as supplemental 


folmege in the rain forest tree 


[he most ciaborate form. ol symbiosis in epiphytes, one thatepit 
4 the ant: garden. | 
Wand Sunname al theecdre 
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have encountered many earcdens in Aras 
of ratn forests, where & biILof the 


Cano p Cyprs lose to the rroun 


Spherical in shape and somewhat smaller than a seccer ball, thes 
were made of soil and masses of 
the ants: They brn 
pLants ENAt Eprouted from Their Suriaces in All clirections 

When I touched one 
or two feet away—large Componolus ants swarmed out onto the 
Eel direction. The 


ind sprayed clouds af formic acid in my 
thankful they 
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Protected and terolized by the ants, the garden epiphytes flour 
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CAaACTUSe: 
for this strange existence, firm: 
entirely to the 
Similarly, the 


ibundant ant species in the gat 
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Lhe plan é belong to at 
TenerA of oniloecden- 

IPOmMmelans, ee. and 


lhey are specialized 


most 


dens appear to depend on their 
partner 
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How do the gardens get sta 


oY aii 
cd? Dhere seems to be no other 
han 


Way Lock platn it 


insay that 


the ants plant gardens and har 


. a = i 
Pet cron, they are ittttialls 
ittracted to Tleshy appendages 
- 4 L. po t , 
nn seeds, called elsiosomes, 


that serve us food, Theseeds may also smell like the ants’ own lar- 
vae. After the ants have cleaned off these nutritious fra 

they drop the still intact seeds Into the recesses of their nest, 
ing the epiphytes tosprout and grow out through the nest walls. As 
the plants mature, the ants harvest food from them in the form of 


and elaiosomes 
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ROPICAL RAIN FORESTS beran to take form roughls 


i 140 mil- 
lion Vears ago, near the beginning of the Cretaceous period 
In the age of dinosaurs. Rarlyin that time, when most of the 
world's clin 


oOTriinated am 


e Was tropical to subtropical, flowerime 
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later spread as dominant elements around 


nlants 
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the world NiLanY of Lhe species DECAME Partners WILh insects, which 
derived food from them wh 
ET: if at ect r 
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Insect groups increased vastly in numbers and diversity simply by 
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ese Insects, including a medley of wasps, beetles 


bitterflies, antl moths, also rose to dominance. Some 


preying on flowermg plants—teeding on them without pollinating 


— 
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them or giving other services in return. Still others consumed 
decaving vegetation or else simply used the plants for shelter 

Hiologists who struggle with the task of collecting and classifving 
the immense cornucopia of biological diversity ponder Lie impxor- 
tant ecological question it rates: Why are there so many species? 
Most experts on biological diversity agree that more than half the 
kinds of plants and animalsin the world live in rain forests, yet this 
enosystem covers less than 6 percent of the land surface. Of these 
species, more than half either live in the canopy or, m the case ofthe 
trees and vines, create it with their upper folinge 

The mystery of why so much of lifes invested in rain forests 15 
still far from solved, but clues abound, One the greater climatic 
stability of the tropical zones. The temperate zones experience 
Wide Seasonal swings tn temperature each vear. [he tropics a5 a 
whole, and rain forest areas in particular, enjoy nearly constant 
temperatures ind have never been wiaciited. Points and animais in 
colder parts-of the World are for the most part adapted to survive in 
a Vaeriible environment, and 45 a result they range widely. A plant 


species foundin New York, forexample, is.also likely to be found.as 





far away as Tennessee and Michigan, A tropical species, in con- 
trast, 6 more likely to have evolved to fit.a narrow niche in a con- 
stant environment, Plant species in South America and elsewhere 


are often limited ta a single valley or ridgetop. So when you add up 


Still more diversity is piled on by physical disturbances that cre 
ate gaps in the forest When the canopy is broken open, sunlight 
falls more abundantly on the ground, and anew burst of vegetation 
springs up. The spectes of trtes and sma 
blage are mostly different from those in the surrounding mature 
forest, So are many of the insects and animals thal live on thee gap 





ler plants 1n this #55em- 


specialists 

Gaps are continually created at rancom spots throughout the 
forest. As & storin passes, sporadic winds are likely lo break 2iew 
large tree limbs that have grown weak and vulnerable irom heavy 





1@ axil sheaths of the epi 
otted dust around their roots, 
Occasionally a lightning bolt strikes and kills a tree. 

Elsewhere a large tree swave in & gust of wind above the ram 
aonked soil. Its shallow roots cannot hold, and the entire tree keels 
over. [ts trunk and crown shear through smaller trees to open a 
hundred-foot path: As the sky clears and sunlight floods the newly 
opened gaps, the surface temperature rises and humucity falls. The 
soi) and leaf litter dry out. and grow warmer, creating a tew envi- 
ronment for the plant seeds resting there. In the months to follow, 


growths of epiphytes. The rain fills up t 





phytes antl saturates the humus and: 


pioneer trees (ake root. hey are very chtlerent from the young 
shacde-tolerant saplings and understory plants of the deep forest 
Fast growing and short-sived, they form a single canopy far below 
that of the major forest. Their tissue 5 relatively soft anc vulnera 
ble to attack by herbivores 

One of the dominant gap-dwelling groups of Central and South 
America, the broad-leaved trees of the genus Cecrepia, swarm 
with fierce ants that live in hollowed internodes of the trunk. The 
ants, especies of Asieca, protect the trees from all predators except 
three-toed sloths and a few other animals specialized to feed on 
Cecrofim. The shghtest disturbance brings them out by the 





Kar Forest Canopy: fhe High Frontier 





A deft grosp—aoided by five 
digits and ant opposable forge 
foe on each foot—serves a small 
eposaim well os it forages ino 
Brazilian canopy for fruit, 
insects, tzurds, and eggs. The 
vision of this nocturnal creature 
is enhonced by huge eves with 
widely dileting pupils. 





himtireds or thousands, biting with ther mandibles and emitting 
noxious cefensive secretions, Because of their much smaller size, 
they are less formidable than the treetop garcien ants, but only 


sligntiven. Linsevers/ occasions in toosta Bice | have trrec tocdissect 


good-size Cecrepaa trees to study the inhabitants, and each time 
MouwunG ita Harrow Lie ex Perens im 

[In short order the littl defenders were under my clothing, in-my, 
hair, running over my eveclasses. [ had to stop frequently to clean 
myself off, and I finally gave up. But that, of course, is the pomt. | 
wes Gulliver ted down bythe Lilliputians mn a successful defense of 
pails land. Although I was 80 million times heavier than each 
Arieca ant, the tribe prevailed 

W hen the pioneer vegetation thickens enough to shade the 
ground, the cycle begins to draw to aclose, Conditions of lent and 
temperature improve for mature-forest species, anc heir seedings 
take root and grow. Within a hundred years the gap specialists are 
pone, and the multiple-layer high forest has retu ned 

Dhe peneer species are the sprinters; the slower crowing species 
of the mature forest are the long-distance runners, Together thes 
create a mosaic of vegetation types throughout the forest that is for 
ever changing, a dazzling kaleidoscope of peice MVErsity 
When vou walk fora mile or two through mature rain forest, you 
cut th weh many of the suc pecin iis phases Said Pap to mature 
ttands. Life is contin vuall venriched by the passare of storms and the 
fall of fo TESt EF ants 


E IS THUS PILED UPON LIFE in the troptcal rain forests. Long 
periods of uninterrupted evolution have pushed diversity to 


ee! 


[F 





extremes along several dimensions: epiphyte garcens, 
Intense specialization, delicate symbwises, and a constant 
turnover of plants and animals that fill the forest gaps. But this 
erent eclifice 1s all a howse of cards. Most of the millions of species 
are so highly speciahzed that they ca QUICKIY driven to exting 
tion by the disturbance of their forest ‘theres 


ntortunate:s Examples Of Silt h VUINET able SPECIES aATe FSy 10 


find, Spix's macaw (Cyanopsitta spirit), a beautiful parrot of 
northeastern Hravil, on the brink of extinction due to hiuman 
interterence. The forests in which it can live have been largely 
destroyed during i prast century. In adictitien the Africanized 
honeybee, the “killer bee” accidentally introduced into Brazil in 
the 1950s, has cua, many of the nest sites the macaw needs to 
reproduce BSE SRY local fancy-bird dealers, able to pet $18,000 or 
more foreach bird, have reduced the remnant populaben until anh 








one individual was known to remain in the wile tn late 199 

Che fragility of the rain forests extends not just to single species 
butalso toentire local ecosystems. In the early 19805 Alwyn Gentry 
and Cal Dodson surveyed the plants of Centinela, an isolated 
mountain ndge on the Pacific sice of the Andes in Ecuador, The 
encounterecd-almost a hundred plant species found nowhere else in 
the world. A few years later, before the Centinela flora and fauna 
could be studied further, farmers from surrounding + sieves com- 
pletely cleared the ndge. The unique plant species and almost cer- 
tainly a host of animal species associated with them were gone 

Lhe tropical rain forests are being reduced in this manner almost 
everywhere inthe world atan accelerating rate. The onginal cover, 





foi Vata To treed rd! APE i fhe cemoer i hay | 


Lamorrashord of fruits plucked 
from the conopy in Borneo (left) 
ores ths cdhuridonce to bats, 
monkevs, and birds thet polh- 
mite flowers and scatter serds 

A fiz tree in Singapore (far left) 
tids its own couse by bearing 
fruit on tts trunk, an irresistibls 
trecdt to bots, 

Pied to a tree in Borneo, Tim 
Lan ims te loop fishing tine 
over another bronch, to howl wp 
climbing rope for his study of 


stronpier fips. Despite tiie priar- 


4 
iy 
t 


ty given safety, dunpgers remain 
for rain forest scientists, drawn 
to this high frontier by forms of 


life yet to be discovered. 





A forlorn istand of trees stands 
in Brecil ond on itrea clecred 
for ranching, which along with 
slash-and-burn farming 
accounts for 75 percent of all 
rain forest destrisction 
worldwide. 

Aided only by a strap called a 
peconha between his feet, Joy 
Matcolm shinnies up te explore 
a Bracilian forest “frugment™ 
beside a clear-cut. Above him, a 
trop batted with bananas and 
peanut butter collects rodents 
ond morsupiats for a census, 
Researchers shuly fragments to 
determine how animal species 
react to such reduced habttats. 


lo 





before human populations had much impact, was about six million 
square miles. Now it is only three million square miles, less than 6 
percentof the world's land surface, roughly the same as the area of 
the contiguous United States: In 1979, according to surveys con- 
ducted by British scientist Norman Myers and the Food and Agri 
culture Organization of the United Nations, the rain forest and 
similar, much less extensive monsoon forest were being destroyed 
at the rate of 29.000 Suhre miles a Veer By 1990 the figure hac 
almost doubled, to $5,000 scusre miles a vear, an area larger thon 
the state of Florida 

As the area of a habitat such asa rain forest is. decreased, the 
number of species of plants and animals it can support also 
declines. The relation between these two qualities of the natural 
environment, Area and diversity, is consistent A reduction of the 
habitat to one-tenth its origimal grea means an eventual loss of 
about half its species, In other words, if a forest of 10,000 square 
miles and a hundred resident bird species is cut back to 1,000 
square miles, tt willeventuolly lose about 50 of the bird species. 

This amount of rain forest re- 
duction has already occurred in 
several of the biologically rich- 
est parts of the world, inclucling 
the Philippines, parte of West 
Africa, and the Atlantic coast 
of Brazil. The current rate of 
deforestation worldwide trans 
lates to an eventual annual joss 
of species of at least half a per- 
cent a year. Even that figure is 
probably a considerable under- 
estimate, because ft does not 
take into account the menr- 
Instantaneous destruction of 
entire communities of endemic 
species such as that on Ecua- 
dor's Centinela, If the rain for- 
ests of the hold ten 
million or more species, a figure many tropical biologists consiter 
likely, the rate of extinction worldwide may well have alreacy 
reached 50,000 species a year. 


word 


AN HUMANITY AFFORD to lose 30 much of its natural heritage? 
The tragedy, as biologists see tt, is that large blocks of diver- 
sity are being lost before they con be stucied scientifically 
The great majority ofthe vanishing spectes have never even 
received a scientific name 

Biologists and conservationists watch in dismay as the forests 
disappear, justas the extraordinarily rich two continents of life, the 
ground and canopy, are being effectively explored and compared 
for the first time. It is as though the stars began to vanish at the 
OTT ve rit Hoi ronomers focuser their telescn Lies, 

A large part of the world’s greatest biological treasure-house 
is being leveled for farming, ranching, and logeme. The loss is 
compounded by the fact that if managed properly, the forests can 
yield a higher rate of income in perpetuity. Enough harvesting 

National Geographic, December 1007 








Lhundred feet hich, daredevil 

¢ Lang nd pops 
ap abowe the canopy in Costa 
Mica, 
how lone such vistas will 


entomologist jack 


fe and others wonder 
remain wribroleers. 


At presertl 


rates of destrinctiort, Suri s Pain 


forests could be gone by the 
middie of tie next century, 
a chilling prospect. 

Says a veteran botanist: 
“Rain forest ts the tery core of 


the biology of this planet.” 
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ce of moonlight in miniature glows on the beach near 
Broome, The Indian Ocean's warm, high tides coax from Australian 


oysters the world’s largest cultured pearls. 


ARTICLE AND PHOTOGRAPHS BY 
DAVID DOUBILET 


109 





7 ' 
i i = 

} Oe ee, 

Pa . Bing be AeA 


nat 
JNE 





rhitning 
nit 
marche 


veimod with fi 
and glow ne bike € 
hese Lanterns 

across the flat 


iralure 
landscame. CHE 

Beach, on the 
Hiller ot Ae 
becd i 


SOT 


| ree 
Eighty Melite 
thwest shi 


Cieean 6 


tar tralia, 
th 
frat i the af! 

‘Bitte 


bnechored 


Tricia range 
TOFLe 
P| ' sg ] 7] , a 
charter boa, Lowiond 


for 
httully in the powerful 


we night, rolled 

LL EOE 
tide. Veteran pearl diver Mick 
iainst the 
spun another horror story of 
[rukandji stinge 


AOongingl eraup), 0 


Bray bracers! j rail agiel 


ther 
rf r 1 2 ?.". F _ 
named for an 
fe Ven 
la tish 
at mlacies nearl dive ; 
a Dine DEAT! CIVETS woe 

da pearl 


i} hie ue 
ruse earher 


Ouse CHWs the hei Fi 


Pt 
i | we rl 
|, 1 — ' fh ti in 
Sone. Dae aborté 
. = 4 3 q 
Lae f Lat) Wtetk + 


el 
ro? _ a 1 . 
| hi bet Pyary 


E = v 7 | 
1 ] 
cL pti i] rt a . 


balevbes SRMeVET Say 


1 Mick 


he y Were 


a | 
- 


iTus 


. i 1 - 
pl | Hiei 
DUT Pretty soon 
. 


crooa—really sick. Irukane| 
toxin affects the nervous system 
[t brings ternble pain, muscle 
Cramps, and vomiting, and then 
t becomes hard to breathe. | 


V 
gave the boys iple of injer 
Hons, but they didn't come 


otThng my diving 


beers, Nextom 


(sary Hell 


assista ind | 


Gln ' ] = Pek Wa et 
Him ane his crew of 


Wc tel joa 


COMUNErCAL TH ets 


mg for young ovsters, the raw 
i = 1 & rat ae 
materia a | nearing 


aun 


The 


L vt | a | 
A mumble of t 


dark 


Pune 
the 


eerie] 


* Lt - teint 
ness Crased banc 


wind picked up, 
heavily. Beneath ow 
heaving Reel, in this 


e Indian Ocean, lay the 


Lirchied 
FeTOLe Col 
ner of th 


st pearl beds in 


ip DODEILET beean sculy 


Day 
diving and photegraphy at 


He has since focused on the uncer 
‘WELLE T wy ittel LI OcUcie F ifife 
than 20 articles for NATIONAI 


VEOD RAPA. 1D ct) Years, CAO II 


Here the gre 
calli 


shed by mitre 


nt 
duce laree. 


whe 
aE ee 


F 
fourhnev 


rAnC ! 


long 


the jewelry sh: 


bar | fvarl 
Pinctada man 


Ai 8i lin is tha 


COME 


of warm 


Burnie (ricw i lle 





Lustre: 


Pepe ogi py 
WHET Sire 


wer 
Papua Wwew Guineo As the g 


Ina Wie 


cd Mi 


pal ee biva 


Malt iS 


wea le 


ec i th ‘gd | PADRE UPL, THoulr= 


tides, pT 


. 
As kr 


cy ea bottom ra]: 
i A‘ 


Li) LP 


hat 


le noewn in 


| 
lip 


hing tre 


PLE TTL: 


and in 


ic 


National Georraphic, 


Co a eT hate PaCkeant 


Girne’ Lie 
and neighboring c 
is the source 


[uti ni ee | pearls 


ATta [oT $o-¢ 
cl Eas 


gene 


the South Seas of | 


lands of Polwnesin— are 


actually home to another 


Ol oyster, Pinciade vireo 
fore, that creates a smallest 
silver-gray.or black pear 
AUSIPELIAN SOUL Sed 
aye Te 


Rolls-Ro. 


nce | tad 


iia 


ces of the pearlineg 


nLTre ron 1, no! 


: 
Pee 


r 
[ Fe" ‘an ia 


ently enverved as the 


sia 
untrias. Th 


a ec 
o il 


pe 


rile 


Dear = 


1 le oar a 
Pearle ee )oHi 


Pet 
iC 
oct 
a 
SM 


chit 


IL, or an Unw# 
rapped insicl 


i 
I 
Ay 
Poe 
j 
dt The owstes 


2h PPS reer = 
r ‘ 1 


ry 5 SVery 


FL WLid wien 


1 = | 
lio 20 millimeters tn 1 


a 

Ei 
a! 

a | 


I; 
Lie’ i 


PILDer © 


oe oe oF oe 


a i 
1 


i t ‘oe 


the diving ovster but o 


roy r ee Bey ite Wy 
LH Co oLeb SLE I | eck 
: Lt se bake | 


LAT 4 


Lhes 


a 
al 





Hesny Lp, has LO Oe Cut Poi i 
clone ster and imserted nex 
othe nuchews, Dhue bit of ma 


e secretes the nacre thal ( 


Lis 
ea rH toe ee Fs 1 | 
Ne MUCUS Lo aes 
Pearls Ae CONSIELENLUY rounde! 
nd more luminous, an, more 
mportanth, they can be 
oroduced in quantitv. So fr 
matty, & pearl necklace is now a 


There is little indus 


oT 


. z t = 
F beelo ers * ae 
Lit | beck: 1% fe | CT Ue Wve 


or. | e ih 

1] bl i iyi T ¢ Cola hal | th a 
ba = = e a i = he 

1 - ft t i J 

i jk pe i . i i 
LEP TSEC Te, ms tant! bit il 


TrISE: FL ie irl ove 


a 
Ei 
tery 
Le] 


rst Chg water throwrh with Linky 
hairs on its gills 
in 1956 fam Male, with 

ri. TI = Tar © — =e oe 
Periecci MT Seri PD ot PLE Ea 
MT ike fi LiF i rs eee KA iit a Via] . 

i 

Y P fi 

ES A eo GRP atid iit 

] ' f fl J "| : i 
FFT rig FY i il J Vi fl é trl Pet ry EF ie) 

ee ! H x. | 

[? - cit Ie i trl i teri dae } 
= i " ti 
Pre ores Pe Ru PHwien 
Lode 0 ee OM ca hs 
FO TO Mee? cack OF 
F I fie. yr Loree J rir Trew) 
(Pie abe oe Pr Pre Fal I 
(OIE Pru a LILA MiOSreragr s 

i if cr. by 
: Lon 7 i ‘ a . 5 
LA feta POLE A ra EPR ricil i) ee | 
P aetl ee J ao i ee ee a 
Peeerlens f eR ee or 2 Vier s 

Poy Poagf r zfs ' 1 ay + 
CAP L bee Pe ce cre Yoel 
1 fd ee ey = a | f ‘i 
PL ee Fed ee Lor a GRC is 











Australian and New York 
partners, formed Pearis Propri- 
etary, Lid., which joined with 
Japanese entrepreneur Tokuichi 
Ruribavashi to establish the 
nation’s first. pearl farm 250 
miles up the coast from Broome, 
center of Australia's pearling 
world. It was called Kuri Bay, 
after Kuribayashi. 

Sam Male's son, Kim, refloct- 
ed on those times when | visited 
him in hts office in Hroome’s 
Chinatown. “Tt took my father 
over 15 vears to get enough good 
pearls to make a necklace,” he 
said. “When cultured pearls 
came in, they seemed as plenti- 
ful as marbles.” 

With only a-handful of 
farms, Australia was soon pro- 
ducing 60 to 70 percent of the 
world's large South Sea pearls. 
But Australian oysters are 
not yet concerned on farms, 
as akovas are. Young 
ters must still be found in 
the wild and gathered by 
divers on the flat sea bottom 
off Australia’s northwest 
coastline. 


HE TROPICAL HEAT hung 
intayers. Commando 
groaned through the night 
as seas slapped its flanks. 

I lay sweating, trying:to sleep, 
visions of jellyfish dancing in 
my head. At dawn «luminous 
fog covered the sea, Sunrise was 
only an hour old, but tenelrils of 
oppressive heat pushed down 
from a. brassy sky. We had 
anchored in the middle of the 
pearling fleet of ten boats, and 
they were just under way. 

A pearl boat serves asa 
divers platform-and can trans- 
port 5.000 or more live oysters 
in its holding tanks. Two 
30-foot-long booms holding 
towropes extend from each side. 
Six tethered divers can operate 
simultaneously on the bottam, 
at depths of 20 to 60 feet, and 
covera swath &) feet across as 
the boat creeps along: 


i14 


a 


On Mick Bray's 72-foot cata- 
maran, divers in Lycra-and- 
neoprene suits were already 
at work, They breathed through 
“hookah” gear, standard 
scuba-diving regulators 
attached to long, yellow hoses 
that ran to an on-board air com- 
pressor. On their backs were 
small, emergency air tanks. 

Mick, the lead diver, shouted 
to us over the compressor noise 
"You blokes will come with me 
on the next drift!" Each dive is 
called a drift, because the boat 
drifts with the tide. Today was 
the top of the neap tide, so there 
was littl water movement, and 
the water was clear. 

Mick pulled on his mask, 
checked his hood and gloves to 






® Cultured. pearl 
farming region 


see that no skin was ancovered 
Lo stingers; and took « water- 
proof wellow switch box off a 
hook: “IT control the boat by 
signaling with this box.” 

As we watted, signals from 
Mick, somewhere in the sea 
below, sounded on the hot 
decks... . Two blasts of the 
horn: slow down; three: speed 
up; four turn toward port. 

On Mick's next drift, Gary 
and | tumbled in and clutched 
the towrope. We trolled in an 
underseascape seemingly bathed 
in a green fog, Dreamily we 
passed finger sponges, fan 
corals, an occasional anemone, 
Mick hung one-handed, like a 





But where were the fabled 
giant oysters? Mick reached 
down, snagged something from 
the silt that looked like a petri- 
fed pancake, and shoved it into 
the catch bag-around his neck. 
He clipped each full bag to.a 
line, signaled with a tug, ane 
the bag was hauled up. We part- 
td a shoal of silvery baitfish, 
and for an anxious momenta 
large, poisonous sea snake got 
entangled in my flippers. 


|. N THE BACK DECE the oys- 
8 ters were counted, cleaned 
| of marine growth, 
weighed, then placed 
between layers of nylon netting 
stretched inside a window-size, 
rubber-coated metal frame. 
The panels, holding six to 
nine shells, were pul into a <alt- 
water tank for a quick ride to 
the “dump,” « bolding:-area. 
There the panels were attached 
to the sea bottom so the oysters 
could recover from the stress of 


» their capture. 


In two to five months the 
panels are hoistedd back to the 
stip, and each ovster & opened 
and seeded by a technician, usu- 

ally Japanese. Then the oysters 
are put back in panels and 
quickly returned to the dump 
for another period of convales- 
cence. Several months later the 
panels are transported to a pearl 
farm, sometimes hundreds of 
miles away. 

Pearl farms, spread along 
Austrata’s north const, must be 
located in sheltered areas of 
active tides. Here the oysters are 
cocdled like prize beef cows, 
The panels are hung on long 
lines. Hike underwater clothes- 
lines, supported by buoys, and 
the shells are kept clean of 
algae, sponges, crabs, and other 
encrusting creatures. The tides. 
work their nutritional magic. 
Intermittently the oysters are 
hauled up and examined by X 
rity to gauge their progress. 

From gathering to harvesting, 


National Geographic, December 1907 
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copper helmets of the lost still roll on the 
baton in tie suree of the sea. 


Australia’s Magnificent Pearls 


pearl cultivation can take 30 
months. If a pearl ts good, its 
ovater is reseeded with anew 
nucleus as may as four tines, 
As the shell grows, it can tuke 
progressively bigger nuclei and 
may produce its largest pearl in 
its twilight years. If an oyster 
is nonproductive, the nacre- 
covered inside is marketed as 
mother-of-pearl, Ite dried meat 
brings as much as $350.4 kilo- 
gram in Hong Kong and Shang: 
hai, where it is prized asa 
delicacy. Everything is used 
“The poor oyster winds up like 
the proverbial horse at the glue 
factory,” fisheries sctentist 
Lindsay Joll joked 


Y HEN THE FIRST pearling 
camps were established 
on Rochuck Bay in 

northwest Australia in 
the 1860s, Hroome became a 
rugged, mosquite-ridcden boom- 
town—a place of dark alleyways 
and too many gin slings, of 
etolen pearls and murder. And it 
was nowhere; argund it-apread a 
convoluted landscape of penin- 
sulas, archipelagos, and pun: 
gent mangrove Swamps. 

By 1900 more than 400 pearl 
boats, called luggers, worked 
the beds off Broome. They came 
not for pearls but for mother- 
of-pearl. The great Australian 
oysters supplied most of the 
world's ehell buttons. Pearls 
were a sideline 

Japanese controlled the diving 
end of the pearl busiiess by the 
1920s; The pearling aristocracy, 
they strutted down the streets of 
Broome. But their job was so 
hawarcdous that they were saicl Lo 
have only five vears—two to 
leon the trade, three to make 
their money. If they stayed 
beoragzerr, they increasingly riaker! 
their lives to charks, fever, lung 
infections, and the benils. 

World War 0 brought pearl. 
ing toa halt, as the divers were 
interned. Japanese warplanes 
strafed Rroome, and by 1944 the 
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town was all but abandoned 


leaving about ten Lira pean 
ind a few intact lugeers 

The war also fueled the 
button industry, and the 
femanad for mother-ol-pearl 
declined. But a few pearl bout 
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his decompression ickness 
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diver works in deep water i 


nne time, nitroren in the com 
pressed air he breathes. is 
thsarbed into his bloodstream 
then travels to tissues in joints 
the nervous system, and other 
reas. If he ascencs too rapid, 
this nitrogen comes out of solu- 
tion and forms tiny bubbles. tik 
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tines. in the Sut, aed ver 
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from a diving helmet and a face the dominant figure is Nicholas about 60 percent of Australia’s 
Mask 6 Uke looking through a Pashmiey, & rugeed and intense pearl business 
Keviie ane a picture window.” than of 43, born to a pearling Pearling 15.4 closed society, 

At sunset [ walked in the old family, who has built an empire with only a.dozen pearlers, li- 
Japanese cemetery of Broome from his headquarters in Dar- rensed by the Western Australia 
Che tombstones there look like Win. Paspaley and his sisters, Fisheries Department, operating 
jagged, broken teeth reaching Rosiynne and Marilynne, put on the northwest const. Big of 


up out of the eartl chased Bruce Farley's Roebuck small, peariers Walk an eco 
Between 1910 and 1917, 144 Deep Pearls company in 1984 nomic tightrope. Any increase in 


divers died in. pursuit af the ovs and by 1990 they had acquired production could lead to over- 


paralyzed or crippled. The, prietary, Ltd., including the his- -Peaorlers are not dealing with 
ed Youre, Gut with old Ceoeces toric farm at Kuri Bay. Paspales minerals bul living animals 


ler, and countless others were Kim Male's firm of Pearls Pro fishing, wiping out the becis. 


Lyclones too, spawned tn the Pearing Company new controls Che ovster is not a pearl factory; 


tropical waters of the Indian 
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rari fleet off Eighty Mile 
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through expertise and 
investments. Their seeding tech 
nique has been a closely guarded 
int, and Japanese technicians 
have been known to stop work 
When observers are hressent 

[asked Kim Male why theri 

were so few Australian seeding 
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replied. "The Jipanese can 
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be Pood. Fifty thousand shells in 
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ince tough enough tO Suppor! 
| 75-ton ladles of molten steel, 
rusted girders at the 
hundred-vear-old Duquesne 
Works give way to the 
demolition man’s acetylene 
torch. Steelmaking plants, 
source of Pittsburgh's past 
wealth and fame, are reduced 
Loca to skeletons, then 
recycled inte other industries. 
lhe city now thrives, not just 
because it found new ways to 
use old resources. but also 
because its traditional, strong- 
willect people would have if 


mo other WAY. 








Old cars an! Old Glory flaunt thetr fins and stripes in Robert Keriney's Dudguecsne 


Heights meighborhond, one of close to AO in Pittsburgh. Many beraun as enclaves 


of immigrants whe come in the 9th century to mine codl and work in the nulls 


_>— 
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fe: 
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"People dont move around much here,” Kenney says. “I've been in this howse 39 


years. A lot of my neighbors hawe been here even longer. They're people you oon 


count on, and they don't wait until the Fourth of July to woe the flag.” 





Atarth, a 


leard 


NE EVENING Las 
ra-vear-old Jewish grandmother 
a strange noise m the hallway outside 


the Squirrel Hill 


j fil 


her 


neighborhood of Pittsburgh 


ApirimMent 


i, >) ome ey 
Blew a 


ching her housecant, ane Ope red the Cor oO 


she Went tO Lhe Fear stairwell 


one there 
usher open Lhe fire (oor, and came face-to 


| 
face with two burelars. They were carrving A 


Ps ae 


iO-ocund safe 


For an instant the three stared at one anoth 


er. Then the woman, rising as tall as her five 


feet five Inches would allow, broke the: 
“Where va going?” she demanded 
The pair didn't wait to answer 


ence 
They 


dropped the sate and ran 
= just like an Abbott and Costello 
from the 


ree Te) o Li wll fl Aree Wether. | 7 I m 
mouths literally fell open when they saw mi 


f 
4 = 
at WE 


the recalled lade 


movie," 
front seat of her chaullewralnven CHT 


4nd why note OF the 470,000 people in 


a PRE ter tir 


DI DSSt Wy, 


In her 
the tough, 
business attitude for which Pittsburghers are 

ie with which they 


demonstrating 


famous—the same attitu 
confronted their city’s fearful economic prob- 
lems during the past decade 

Shaken by the collapse of the steel industry, 
which had provided them with an unshakable 
senTise Of identity for more than acentury, Pitts- 


burehers hunkered down and bullt a new 
economy based on services, Medicine, educa 
F a5, they 


tion, and technology, In the proce: 
transtormed ther community from one driven 
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ih ea Hl pred ut POR ALO one oevo 


quality ot lite 


*Pittshurch overachiever 





rrankill 


Pittsbureh if 


AMIOnE American ches WTIites 


Loker of the University ol 


f 1 


mciwetnalized first, tt became obsolescent 
hrst, and fovercame obsolescence tirsi i 

Chis morning the mayor was taking meona 
ficial car, a Ford sedan. No fancy 
“Pittsburgh's no place for 
she saicl. She wanted to show 


me the difference between today's Pittsburgh 





four in her 


| rd r é 
limo for Sophie 
au 


Pretensions, 


ond the smoky mill town itused te be. ur des 
hnation: the Frick Wood ? 


Mautire Reserve. A 
150-acre forest of sugar mapic, borch, an 
Wm her downtown office 


‘ : 
ries irs 

ttLucwel 

i ee r 


Who took ue oT a 


. a ® - 
less than 80 


| Nere ¥ cirector of the 


—_ 


‘et 


reserve, troll through the 


dappled sunlight, Because of its large parks 


and steep, undeveloped hillsides, Pittsburgh 
attracisa variety of sonebirds, Laffitte told us 


When I asked her what kinds, she stopped, 


turned ber heacl, and 


named those she could 








htar at that moment! a cardinal, a tutte 
tiimouse, a white-throated sparrow 

“People rev think 
of Pittsburgh,” the mavor said tiumphantly. 


“When l was growing upin this city, a blade of 


a bird 





never Picture fs when | 


Gt Gone 





prass divin t stand a chance, 


century, soot trom 


HAT WAS THE OLD PITTSBURGH 
the firet half of this 
nls 


Streetlizhts hlaeed at 


the Stes biackenerl] the sk¥ 


noon. Housing 
forthe working class Was overcrowded 
and unheathy, The rivers ran thick with 
Inc strial wastes, 

Writing at the turn of the century, Willian 


[vdney Porter (who signed his short stories 0 
Pittsburgh as the 
downdest” hole on earth and its cihzens x 
“enorant, ill-bred. contemptible, boortsh, 
degraded, msulting, sordid, vile, fo 
pro ane Mrty, 
The English philosopher Herbert 


| ae = oe 
Henry) descnbed Rent! 


Ui=- Mourn, 


t | 
Inceceni OTUNnLeEN, Men 
lepraved 
spencer, passing through somewhat earlier 


conchuded that a month in the city would. jus- 


tifv anvone in committing suicce 

Having just spent a month in‘and around 
Pitts can safely report that such action 
warranted. | found torlay's ciiv a 
lively and attractive blend of old-fashioned 
OPov inca 


WHYS ang Mhovanve sfyies. of 





“I'm just another one of the neighbors," saves 


Mayor Sophie Masioff, who samples pineapple 
at Ron Casertoano’s produce marker. When 
oway from her office downtown anid the 
towers of the Golden Triangle (left anid map, 
pages 1392-9), she mungies with constituents at 
picnics dnd church events. “fF ge te all the 
down-fo-eurth things,” she says. “Pompous 
ceremony embarrasses me.” 








t's o beautiful day in the neighborhood when Fred Rogers ploys with grondsen Alexander (left); 
hts children’s TV program hos called Pittsburgh home for 23 years. Worried about crime 
ind cigs in her own Manchester neighborhood, DeShauna Ponton would rather fre in safer 


Brighton Heights, where she and daughter Robin join a Christmas in July block party 


athitudes and sophisticated tastes, of smal! 
town habits and big-city dreams 

| wreras ce highii cl | i hat ite of the loolden 
Toiungle, Pittsbureh’s prosperous downtow! 
whose flashy towers crowed the point 
three rivers meéet—the Allegnen 
reate the Ohio, 
mingling with the Mississippi, 
flaw past New Orleans into the (sulf of Mex 
by the =mell of roasting 
tthe Strip District, a 2! 
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block strip of warehouses where rich and poot 
rub elbows on Saturday morning to buy tresh 
fish, meat, poultry, and produce, | was fasct- 
faced houses thal 
Aric | 


; 
he hue 
I a 


= 4 :- Lee L. aa a fla 
nated DY the rows of cf 


cling to the Sleep slopes i al directions 
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The best thing about Pittshurch,” one res- 
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Despite the influxofnewcomers, this wasno 
yuppie neighborhood. When I stepped out my 
front door, I was greeted by the offices of the 
National Slovak Society of USA, a funeral 
home, and a tavern across the street. Akung fu 
parlor stood on the corner, opposite an auto- 
repairshopand a Goodwill Store. Some morn- 
ings I dropped by Pasha’s Convenience Stop 
two doors down to get a cup of hot coffee ancl 
whitch the owner's sister, Khalida Nuzhat, a 
native of Pakistan, try to talk customers out of 
their bad habits. 

“Pall Mall," a man would cough, shuffling 
up to her counter. 

“You know, you are smoking a strong 
brand,” she would warn him, 

“Yeah, know,” he would reply. 

“Well, I will sell them to you, but you might 
want to reconsider,” she would say. 

A hodgepodge of ethnic groups, mostly from 
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Eastern Europe, the South Side is firmly 
anchored by its churches: Polish, Ukrainian, 
Lithuanian, German, and Stovak. | visited St. 
John the Baptist Ukrainian Catholic Church 
one Friday morning to get a taste of the old 
Pittsburgh. 

Iwas met by Msgr. Michael Poloway, who 
led me down to the basement, The smell of 
sauerkraut and fried onions rose to meet us. 
Dozens of pyrefty, a popular Siavic food, were 
boiling in four giant pots in the kitchen. 

“Have a seat,” the monsignor said, hand- 
Ing mean apron, “We'll teach you how to 
make them.” 

Older women, most of them chatting in 
Ukrainian, were crowded around along table. 
In front of each was a tray of fillings: mashed 
potato, cottage cheese, or sauerkraut. Behind 
them a pair of men cranked dough through a 
wringer and cut it into small ovals. 


National Geographic, December 1991 








PITTSBURGH 


, (TH PLENTY OF COAL to 
W burn and rivers to carry 

goods, Pittsburgh was ripe 
for industry 200 years ago. But in 
the 1970s and early 1980s foreign 
competition and decreased 
demand for “raw” steel slowed the 
mille to a near halt. Today only a 
few remain, all outside the city, 
The trade-off: Pittsburgh's air is 
cleaner than ever, aoc its waters 
run clear. 





“Tt's easy," said Maria Kupchak, a cheer- 
ful woman with pink cheeks, She wrapped a 
piece of dough over a ball of filling and pinched 
the edges closecL “Sometimes you gotta pinch 
it three times to be sure,” 

Monsignor Poloway, hands busily pinching 
dough, looked over. “St. John the Baptist has 
been here since 1895," he said. “We're in our 
fourth generation of immigrants." 

After we had each filled a tray with pyrohy, 
he took me upstairs to show me anew stained- 
glass door commemorating the church's up- 
coming centenmal. The door was paid for by 
selling pyrohy to the neighborhood, he said. 

As we headed back through the nave, I 
glanced upata mosaic. Inthe background was 
a group of Ukrainians in traditional costume. 
In the foreground was agroup dressed in mod- 
ern American clothes. And in the middle was 
Jesus, showing them the way. 


Pittsburgh—Stronger Than Steel 


ITTSBURGH'S FATE a3 an industrial cen- 
ter was determined from the start by its 
location, Founded at the confluence of 
strategic rivers, it began as ‘a military 
Bp | outpost during the French and Indian 
War. British troops in 1758 seized Fort Du- 
quesne from the French and replaced it with 
North America's most claborate English fort, 
named Fort Pitt for statesman Wiliam Pitt— 
hence the city's name. Western Pennsylva- 
nia's hub of trade ane transport, it Mourished 
a5a gateway forsettlers moving farther west. 

The fact that itsat upon arich coal seam des- 
tined Pittsburgh to become an iron-smelting 
center during the 19th century, And its access 
by water or rail to the best iron deposits in the 
Lake Superior region gave the city an unbeat- 
able edge a5 a site for steelmaking. Driven by 
Scottish-born industrial magnate and philan- 
thropist Andrew Carnegie, by 1900 it was the 
nation's largest producer. 

Decade after decade its monstrous mills— 
one stretching seven miles along the Ohio— 
turned out girders for skyscrapers, rails for 
railroads, plates for ships, heavy machinery 
for factories. At its peak U.S. Steel's Home- 
stead) Works alone employed 30,000 men. 

But the city's luck couldn't last forever. By 
the early 1970s foreign competitors, making 
the most of the latest technology and lower la- 
bar costs, Were capturing an ever greater share 
of a shrinking world market for steel. Slow to 
modernize, American companies fell behind. 

When the nation’s steel Industry all but caol- 
lapsed in the early 1980s, it would take more 
than 100,000 jobs: from the region. Families 
were torn apart by the strain. Local businesses 
were boarded up, A way of life vanished. 

“It was a strange time,” sail Ray Hender- 
scan of Forest Hills, who wasemployed at U. §. 
Steel's Duquesne Works for 18 years. “We 
saw it coming, but it was hard to accept,” 

After the mill finally closed in 1984, Hender- 
son and his wife, Joyce, an EKG technician 
at Presbyterian-University Hospital, went 
through tough years, “I had to fight to keep 
my house. Icouldn't repair my car. My daugh- 
ters had to go without things I wanted to give 
them. But they were real trowpers.” 

Other workers were less fortunate, he said. 
“We bad suicides of guvs from the mill. They 
didn't call them that, but that’s what they 
were. Some drank themselves to death, Some 
drove theircars off the road. Pdon'tknow how 
many marriages broke up." 
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Almost a decacde later, many former steel- 
workers still have problems. Of 4,000 who 
responded ton 1989 survey, 40 percent remain 
unemployed. Among those with jobs, only 
two-thirds work full-time, and they took pay 
cuts of 40 to 68 percent from their mill days. 

There's an assumption that many workers 
have moved on and made some sort of mythi- 
cal transition to Service industries or have left 
for the Sunbelt,” said Tom Croft of the Steel 
Valley Authority, an economic-development 
organization, “Butatotare still here, working 
two or three jobs to survive.” 

[ttook Ray Henclerson more than two year 
tn get himself together, doing odd jobs and 
going back to school at night. Now an athletic- 
looking 50 with a salt-ancd-pepper beard, he 
owns pf shop in Wilkinsburg, named Faith & 
Jov's Novelty for two of his granddaughters, 
selling pifts with African-American themes. 

Mike Bilcsik of Munhall was president af 
United Steelworkers Local 12546 when the 
Duquesne Works shut down. Like his grand- 
father and father before him, be had devotes! 
his working life to the mill. Last year a county 
agency began to dismantie the plant to make 


way fora licht mdustrial park. On oa cold April 
morning Bilcsik and I drove to Duquesne to 
eee what was teft. Ohr breath hung mn the air as 
we waited for guards at the cate 

“Tl never forget the way they peered meat 
this gate. They dicin't believe me when I told 
them the mill was really shutting down,” he 
éicl. remembering the ae me pci of i OT porate 
his adversaries bul 
of steelworkers for whom he was struggling 
It was a time of hopes and fears and self- 
deceptions. “They thought I was crazy,” 

The only workers left at Duquesne the cay 
we Visited were demolition crews. Their acet 
vient torches flickered within the cavernous 
buildmes that seemed to be returning to 
nature: Saplings rose from inside the ruins of 
Dlast furnaces. Moss covered the catwalks 
Fah swam in the sump at the water-fltration 
plant. And deer were said to wander at night 
through the hangar-like building where giant 
laces hacl peured molten metal for so long 


MAMA ers whe Were 


To preserve the memory of what took place 
in such mills, Bilesik now consults fora group 
called the Steel Industry Heritage Task Force 
Their foal is a tourist center in Homestead 


Leoning over the town of Braddock (below), the Edgar Thomson Plont—Andrew Corneete's first 
stecl mill—shll rumbles with activity. Braddock, though, wasted away when people followed the 
malls and subdivisions that cropped up nearby, “There's nothing left but old people,” says barber 
Joe Scware (left), “One doy we're going to howe to lewel this tewn and stort all over.” 


Pittsourgh—sAtronger Phan Steel 
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[ws scared we'd be next,” save Sonny Ressler, who maneuvers steel slabs at the Irvin Plant. But 
the plont survived the shutdowns of the 1970s and ‘80s, ond so did Sonny, who returned after on 
eight-month tevolf. In nearby Homestead, those wit lost jobs looked to the Rotnbow Kitchen job 
fr (right). Some found work demolishing the same milis they once counted on fora living 
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wee their secanel tt epection of the site, Luring 

at = | 1 

| LIPS Cie CV PLL tar TRUCK LA LEA 
io beet hid ire the presence of Mic Mace 


als, Were there flammable liquids as wells 


Harry Lysinger, a. maintenance manuweer at 





agovernment facility in Virginia, was the first 
AS he hifted 
card a pop! and white smoke hil- 


stident to touch the wired drum 





its side, I | 
owed out from inderneath 

“A choo!" shouted instructor Mark Llints 
“You al 
that truck over there. You're writhing in pain 
You're dead meat!" A second team wae dis 
natched with stretchers. 

Their mistakes “They shouldn't have been 
co impatient,” said trainme manager Bob 
Ferguson. “They should have evaluated the 
site further before haphazardly moving the 
drums. But it's better for them to make mis- 





fall down, You splat yoursell against 


takes here rather than later on a work site. 


(leaning up the environment has become a 


i= 7 a a n U . =) i 7 I 
ni business in western Pennsylvanin—S500 


firms in the region do such work. Considering 


7 1 
heavy industry's historic role in the city, 











say those in the Held, it was only natural that 
Pittsburgh should become 4 center for re 


starch inte handling the problems left behind 





NCE RIDICULED, Pittsburgh's quality of 

life has become ai BLAS. in ILS -come- 
: 

encuch achon|s, 


back. There are 


ai. = 
ipiig 4 


i=, and roads to 20 around, i ere 
because the city's. population lias 
shrunk by 45 percent since 1950. 

Eric Hoffman, a 32-year-old researcher at 
the University of Pittsburgh Medical Center, 
moved to the area last year. The research 

iim: Ie has grants to 
improve methods of ciagnosing muscular dys- 
But the quality 
in Pittsbureh—lower cost of living, 





challenge attracted 





trophy and related diseases 


of life 


good schools, open space, friendly neighbor- 


hoorls— mare the move irresistible 











As seconds tick owey, o liver-transplant team 
roces to save ad potient at the L/ntversity of 
Pittsburgh Medical Center. The city is a world 
leader in organ transplants, cancer research, 
nevenloiry, ord tenetics 

Buchanan Ingersoll, one of Pittsburgh's top 
three low firms, has expanded ifs practice to 
address heolth core and other issues. Attorney 
Jim Sweerty clocks billable hours te corporiute 
chenta in the United States and Europe. 


‘Miy wife and | have three children,” fh 
explained. “We always wanted a house. Bul 
[Here Was HO Wy We Could afford ont in Bos- 
ton. We founda beautiful one in Squirrel! Hill 
four miles from the hospital. I bike to the lab 
through Schenley Park 

The appeal of Pittsburgh's neighborhoods 
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street where Hoffman lives, vet another-of the 
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piace, several vintage automobiles, including 
gs 1936 Pivmouth, a 1941 Ford, anti a 1949 
Caniilac, were parked alone the curb on South 
Linden Avert 

Walter Matthau, the actor, was stancling in 
adriveway, sipping acup al coffee. Wearinga 
small white bib from amakeup session, he was 


"I : | 2 = 
Chatting With Kids on ther wey to schoo 


‘Hey, Whats goingonr he asked them 
La?yvrtt wal , ote} or : 1 a 7 / ' 
LoeyY TE Makin a Movie Oe Of the KOE 


eT er 


1 4 
peers 
id i mal L* 


"Oh. Who'sin it?” he sat 


“You are!" they shouted 


Gleaming towers ond crystailine costes Upht the Gilden Iriangle, prime real 
7 
L 


estate at the confluence of the Allegheny and Monongahela Rivers. Once grimy 
ond prone to Nooding, the district was cleaned wp and rebuilt during a 


1 
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post-World War U civic renaissance. Reflecting the city’s new corporate culture, 
the Gothic-inapired PPG Industries’ gloss ramparts, foreground, are port of a Kix- 
building complex that complemented Pittsburgh's second renaissance in the 1980s, 





lt was the second cy of shooting for Ag ress 
Ker Will: An fctdent [In Ballrmore, a made- 
lor-televiston film. Init Pittsburih was imper- 
sonaling someplace cise, a job the city does 
well because it has so many different-looking 
neighborhoods. In The Silence of the Lambs, a 
number of location: arowned Pittsburch por- 
traved Chicago and Washington, D.C., as 
well as small towns in Tennessee and Ohio 

The average projéct puts 1.5 million dollars 
Into the pockets of production crews, restau 
rants, hotels, and other local businesses, said 
Fittsburen Film Office chief Robert (urran 
uring the past 18 months more-thana dozen 
movies have been made inthe Pittsburgh area 

From time to time a filmmaker even lets 
Pittsburgh olay itself, as in Flashdonece and 
Dominick and Eugene. But-considering all the 
Income the other films procuce, saicd (Curran, 
“we Te more than nan pv to remaina character 


actor, rather than a star 


Ono IT, bold it, hold it!" said Tito 
Capobianco, general director of the 
Pittsburgh Opera. He was addres: 
ing three students in 4a new traiming 


L E — | ee a - fo i 
orraim 2s they performed a scene 


from Giuseppe Verdi's Aigeletio, Tilting his 





hear back to hind the WiOrtls, he St ratcherc) ie 
neck with both hands 
Won tyustsing,” he told Shelley Jameson, 
who was playing the part ol Gil la. “Feel 
ruiltv! Why are you ving to vour father?” 
Che students began the scene again, Once 
ry 


more (hey af Deared Stili 


Che teacher rose irom fis chair “You are 











With a tip of the hat, the Hazebwood Little League team is ready to bot the season s first ball, 
“Wy dad makes me come because he doesn't want me to ploy too much Nintendo,” says jason 
Hill, second from right. Although they wear Yonkees uniforms, the team’s real heroes are their 
own Pittsburgh Pirates (left), who worm up at Three Rivers Stadium to challenge Montreal 


he complained) “Wis 


TLD SOMETHING News 


YOUnK. dont you 
ipproach Migaletio 
he joined them, assuming the part 
of Giovanna, the disi Val maidéservant who 
helps the Duke of Minntua slip into the voung 
mir) 'shouse, As Gildasang, be put his hands on 
her <houlders 
over his shoulder, winked at the duke waiting 
In the wings. He had become Giovanna 
“Give me another approach!” he shouted 


as he returned to his chair 
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combed he! hair, unc oem 


The rattled bul carer students were mem 


bers of the first class at the Pittsbureh Upera 


enter al 
thnlled to be as 


last season had periormed with the world's 


Dugucsne University, They were 


sociated with a company that 
leading lenors— Lucian Pavarotti and Pisd- 
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Pittsburgh Cultural Trust, a nonprofit organi- 
the trust cre 

and ballet companies by 
renovating the 60-year-old Stanley Theater 
the Benedum Center fo 


The project 
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[.arol Brown, president 


yation. Im 1s ted anew home 
[or the city's opera 
anid reopening it as 
the Performing Arts 
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plan to turn the Penn-Liberty area, a former 
downtown porn sone, into a 12-block cultural 
district, including Heinz Hall, home of the 
renowned Pittsburgh Symphony Orchestra. 

“Pittsburgh is like a microcosm of a big 
city,” said Scott Mervis, an assistant editor at 
the Pittsburgh Post-Gazette, “We may not 
have aS many things to do in terms of enter- 
tainment and the arts, but what we have is 
high quality.” 

Opera lovers in Pittsburgh come from all 
levels of society, I was told. The same was 
true, | discovered, of concert and ballet 
patrons, football and hockey fans, and the 
crowd that showed up one Friday night at the 
Liberty Belle Lounge on East Carson Street. 

There were young couples on double dates, 
parents with grown children, a trio of girls 
wearing all black, and an older woman smok- 
INE & Cigarette at the bar as if she owned the 
place. A hard-looking guy with gypsy black 
hair and a scar took the barstool next to mine. 
He looked as if he would be more at home on 2 
Harley-Davidson. 

The one-man show at the Liberty Belle was 
like nothing I'd ever seen before. Appearing in 
an electric blue, rhinestone-studded vest with 
sunglasses to match, a middle-aged singer 
named Frankie Capri pounded away on a key- 
board or accompanied himself on an electric 
guitar in rock-and-roll classics like “Jailhouse 
Rock” and “Chantilly Lace.” 

His gaudy stage was piled high with flags, 
dolls, and puppets, and every now and then he 
pulled a string to make a quartet of monkeys 
bang tiny cymbals or make a rubber chicken 
dance, The auidience went nuts. 

A well-dressed, professional-looking wom- 
an was the first to pull a dog mask off the wall, 
and, to the cheers of the crowd, prance around 
in front of the stage. Soon nearly everyone was 
up doing something called the Bird Darice. 
They wiggled their fingers, Mapped their 
arms, squatted with a twist 

Among the few who-didn’t join in was the 
disdainful-looking biker. 

When Frankie moved on toasoulful verston 
of “That's Amore,” people started swaying 
and singing at their tables. From somewhere 
nearby [ heard a strong male voice: “When the 
moana hits you eve like a bigga plzza pie... .” 

Tt was the tough guy on the next stool. 

“You know the words?" I said in surprise. 

“Course,” he said. “I got the record 
at home.” 
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HEN | WAS GROWING UP on the 
South Side, my mother always told 
me, ‘Don't go near the river,’ ” 
said state legislator Tom Murphy. 

| “There were railroad tracks ten 
deep, the river was polluted and lined with 
factories. No place fora kid." 

Now that has changed, Murphy added. Vir- 
tually all 45 miles of the city’s riverfront— 
most. of which had been covered with heavy 
industry —are available for new uses, I caught 
up with the legislator one ramy mioming as he 
was walking along a trail on the South Side. It 
had just been opened as part of a proposed 12- 
mile walkway stretching from Washington's 
Landing on the Allegheny to West End Bridge 
on the Ohio to Sandcastle water park on the 
Monongahela. Such a trail, said Murphy, was 
one way the city could reclaim its rivers. 

A few days later in a boathouse at Wash- 
ingten’s Landing, Jamaine Thomas was in 
motion. With his red baseball cap turned 
around backward, the ten-year-old from Pitts- 
burgh's Arlington neighborhood was pulling 
on the oars of a rowing machine as fast as he 
could. In the worst way, he wanted to show 
Michael Lambert, director of the Three Rivers 
Rowing Association, that he was ready to go 
out on the Allegheny in a real boat. But 
Lambert wasn't so sure, 

“Arms away, body angle, keep your legs 
down,” he told Jamaine, who had never 
rowed before, “Lean forward a bit more, keep 
your head up, then come up on the slide,” 

Jamaine was one of 45 kids at the boathouse 
that afternoon, mostly from low-income 
neighborhoods. They were being introduced 
to the sport through a program called TRY 
Rowing. Coaches came from the crew teams of 
the University of Pittsburgh, Carnegie Mellon 
University, and Duquesne University. 

In the 19th century, Lambert told me, row- 
ing hac been a major Pittsburgh sport. Crews 
from shops and factories along the riverfront 
would challenge one another to races. By the 
18706 the city boasted more than 20 rowing 
clubs. But after the turn of the century the 
rivers had grown clogged with barges, tugs, 
and other traffic. 

The kids in the program did their rowing in 
a channel behind the boathouse. After some 
training on the machine, I joined them on the 
water in a one-man shell, more difficult to 
control thanit looked. [found it was not unlike 
ridinga bicycle. Reepingalong, slenderracing 
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Serpentine and slippery, Sandcostle water park meanders across a raoihecy vord that once 
sprowiled along the Monongahela. [t is the first of such renewal projects erected on old river- 
fronts. Light industrial parks ore replacing worn-out mills os Pittsburgh puts on a new face. 
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if fowers and a coxswain. Lon 
‘nnie hada red meranhone 


‘Watch your timing. Christian. Row with 


voureves shut!” she shouted 

Phe hovs scow lec but kept trying to. doa their 
best, HAPS Wee re if in all clires tions 

AS they glided under the old railroad bridge 
where the channel jomsthe river, [J was strock 
by the image of them struggling together. They 
were acting out the spirit-of collaboration that 
had worked so well for this cits 


BY pulling together when i 
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neople at Pittsburgh had survived the col 
if their largest industry, protected the small 
town atmosphere of their neighborhoods, and 
managed to keep alive anawareness ofthe nat 
beauty of them steep hills, narrow hol 
lows, and swtft-flowing rivers 

The question now. as one Pittsburgcher put 
[tis whether the new post-industrial city, with 
its huch-tech Jabs and white-collar style, can 
its residents with an iclentity as com- 
Wetll the 


new Pittsburgh have room init for the quirky 
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pelling as the old steel-Lown image 
old-fashioned qualities that ‘inspired such 
lowaltvin the olcl one? 
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the late afternoon litht— looking 
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Ford introduces whz 
A living root 


No, the intenor’s nol 
in a luxury sedan. 

All the comfort of a 
spacious living room Is 
indeed in a minivan. 
Aerostar. The “king of 


AU- New Instrument Pare! With 
Coinw-Mounted Sht 


capability.” Now, the one 
that can tow a 2-ton boat 
can spoil you with style 
and roominess. 

You'll find uncommonly 
comfortable seats with 
available leather seating 
surfaces and a new, easy- 
to-use instrument panel. 

The nde is as smooth 
as ever [he available 4WD) 





ou've always wanted: 
vith an air bag. 


















system, one of the most 

advanced in its class. 
But, Pe 

comfort Ti ii 

| and capa- 

| bility are 

- only part 

| of the 

mS good news. 
A new driver air bag 

now supplements your 

safety belt. 

All outer seats have new 






Atew Aini-Lonrse 


o-point 

safety belts. 
Rear 

anti-lock 


prakes 
are also 
New Driver Air Bag’ = standard. 
Fords practical, capable 
minivan has now become 
avery special place to be. 
In fact...just what 
you've always wanted. 
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Sherry Baca, a math teacher at Prescott 
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THE PRESIDENT'S REPORT ON THE 
Education Foundation 
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 YOUWRE NOT L 
YOU'RE GAININ 
The 1992 Pontiac G 


Now you can have it both ways. Fun and functionality in one exciting package. 

A perfect union of Pontiac's performance-bred attitude with the utility of a 4-door 
sedan. So allow us to pop the question: Will you take this car for its deliciously hot 
style, its responsive V6 power, and optional anti-lock brakes? And will you take 
this car for its room, comfort, and ability to fully please a growing family? In other 
words... are you ready to handle some adult responsibility? If so, don't be late. It’s 








[=] ® BUCKLE UP AMERRGA! ©1991 GM CORP ALL RIGHTS RESERVED 





OSING STYLE, 
G TWO DOORS. 


lagi), ef nd gd) G- —e-)- 2 =) 


your big day, now at your Pontiac dealer. 

PONTIAC CARES...with an extensive 3-year/36,000-mile no-deductible 
warranty (see your dealer for terms of this limited warranty) plus 
a IAC 24-hour Roadside Assistance. Call toll-free 1-800-762-4900 for 

/Aée2 Tore product information and dealer locations. 












PONTIAC.We Build Exciternent.\. 





Navajo Code Talkers 
Meet a Japanese Friend 


hev ore an unlikely combina 

hon: a Japanese photogre- 

pher and a prop of World 
Wor Tl Navaio “code talkers.” Thre 
result of their cnocounier 4s & hook 
that tughlishts the secret 
¢Verul hundted Navay Manns 
who served in tie Pacific, transiat- 
ithe atid iris tine Tadio messages 
in the Navijd language. Frustrated 
Japenese Military men admitted 
after the war that they could pct 
break the “code. 

Reni Rawann, 42, had never 
heard of the Naraqo when be 
arrived it 1.05 Angeles from Japan 
in (973. Traveling the next year, he 
happened upon Window Rock. Aun- 
fona, where the open, blac sky of 
the Navayo Reservation — "eo differ 
ent from Tokyo" —captivated him. 

Hitchhiking one day, he met Car 
then o lewder of the Na- 
vajo Code Talkers Association, to 
whch rns 
Mirmnes belong: Gorman tol hii 
baat fis Wartime eens. ch 
two men became fnieonds, and 
Rowan? staved ty pnotogaph the 


pole of the 


Commi, 


Of Ue surviving Nuva |O 





veterans. His photographs, like that 
of William Dean Wilson (above) 
recently were published in a book 
Varnon: Acvge (ode Talkers 
“I'm aformer “enemy, but they 
had nothing wgainsd ine.” he moses 
“The Navajo don't care about what 
happened im the past, and [ don’ 
either. What happened at Pearl 
Harber aad at biroshima, thats 
hehcen government and govem- 
at hetare 


meni, Biittea tiles 


When Iguana Social 
Life Turns Perilous 

enezucla's green |guunas get 

hlone well with ane amore 

rcs cof the there 
To 40) will spend the might in a 
tingle tree. Gul cone mating 
scason, things turn-ugly, often 
with dire : cre quence 5, 

Gordon Rodda. a Liniversity 
of Anzona biologist who spent | 
months studving w2uinas on the 
Venezuclan plains, found that 


oy Wil! that 





oiler males— dominant in 
Chase AWaYy hen 
analler, ~HOUNger Competitors clir- 


q 


inf the she-week MAline scson 


Tins sonoe ty 


hve 


that begins lite in hovember 
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BTler iuanad “try to hate around 
Rucvchclin 
cays, Dut most of the time they are 
forced out of their home trees ond 
mito trouble 

When ipuanas inhabit trees along 
aroad—isdally astagle line of 
treca—the evicted males are “forced 
to cross ihe rood to find o new olace 
to live, something they otherwise 


wird § do.” Boodda says, Ame thy 


ATL STH 1 copulation. 


puts them aypuarely in the path of 
ereceting cars 

he onmustially heavy male road 
cil] clone with predators on the 
ground causes Venevucla’s green 
LA poOpUlATIOn fo be “skewed! 


1owird females.” Rodda says. 





BY CUTTING YOUR BEARD BELOW THE 
SHIN IN COMPLETE COMFORT, NORELCO 
RAISES THE STANDARDS OF SHAVING. 


It sounds incredible. 

But thats because tt ts. 
Norelco’ can actually shave 
you below skin level to give 
| youan excep- 
tionally close 
shave. And be 
Cause VOU can 
shave without 
the blades 
even touching 
vour face, the 
mm results.are 
S| remarkably 
comfortable. 

How 1s 
this possible? 

Norelco patented “ Litt and Cut. system 1s skillfully 
engineered with a precision lifter positioned in front 
ot the blade. When the lifter notches into a haur, it lifts 
it up. As the blade cuts it, the gj 
hair shaft canactually drop “S4%% 
Blade cuts ited har Below the skin. The blades 
hick low skin level, Gon't even touch your face. 

Such supenior technology delivers not 
only an incredibly close shave. But a totally 
comfortable one. 

‘Try the Norelco. 

And begin appreciating the highest 
standards of shaving for yourself. 
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To see how trall comes together, visit your RCA dealer or call 1-800-336-1900. 
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Using Lasers to Build 
an |l1th-century Viking 
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roraily falls apart. [he restyled Chrysier Fitth 
Avenue costs thousands less, yet tt has mote leeroam 
than the largest Cadillac” And it offers a better warranty: 
bumper-to-bumper protection for 3 years er 50,000 miles! Se if 
i Te looking fr a ereat luxury Lal, det Teas Pay Lees, Met More 

Chryster Fitth Avenue. For more information, please call 1-800-44-CHRYSLER 
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BRIGHTEN SOMEONE'S CHRISTMAS WITH GOLD. 


Introducing the Skil (Classic Senes. Six new tools with gold holiday timmiunps that 








are pertect for aittenvineg. . Besices their distinctive design, 







hey come with extra aooessones like bits. 


What's more. there are special features and an extended hwo year wamurnty 






Choose frown yur famous Skilsaw" circular saw, a plunge 





router an auto scroll ppsaw a belt sander, a cordless 


a 2" dnl. The Skal 


pistol gnp screwdriver and 
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Observer Poised for 
Mapping Flight to Mars 
tmay be the most difficult map- 
miking job ever undertaken 
Sext September, if achelules 
este NAS A‘S hi ins Obae rVvel 
paceccrall Will begin an 1 Lmiownth 
leurmey that will place itinte ance 
atertird Mi ifs. Then, for one Mars 
wear ((87 carth divs) begmning in 
December twill send back 
detotled date about the red planet 
ecology, atmosphere. and climate 
whic + inetuele s the scan advance 
am retreal of polar we caps, This 
elohal portant will mclude high- 


rSciutOn pages of scenmtificnally 


LAS 


LITE wre as 


Mirs Oheerver will he NASA's 
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_ first mission to that 
Planet since the two 
Viking landings in 1976 
(GEOoRAPHIC, January 
97h), “This ts a geolog- 
oad and climatotogin 
mapping Of the entire 
Planet, says William 
Piotrows&., Mars Otserv 
ef program manager 
"Wiking gave us detailed 
information about two 
points, but we don't know 
if the rest af the planet is 
like that. Ics ssifwe had 
Linde pst m the (rot or 
Sahara deserts on carth.~ 
Wars Observer wall send 
ack diate that con fhe used to 
help olan funrre robot or 
manned landings on Mars 
But, Svs Piotrowski, manned 
laticdings are a lone way off; the 
main job for the §10-mullian- 
Collar spacscratt isto gaat 
acientific informution 


A Hyena Mystery: Do 
They Kill Their Twins? 


fice presence in sub-Saharan 
Atnica, spited lvernas are 
the most common larve land 
predation, Agurcssivcness starts 
early: They are born, often in litters 
of two, with fully developed canine 
Loecth and Al willingne: 6s tO tise thet. 

A University of California 
Pescarch prop says that firstborn 
hvenas attack later anrrvals of the 
same se% end prevent them from 
leaving their birth den te nurse, thers 
cosine their death, Tf true, iti the 
fret known tase of habitual “sabi 
Sie” in wild mammals, 

Aoologist Laurence Frank, who 
studied spotted hyenas in Renvi 
BIT support from. the Mutional 
Coecpraphic Socely, wis pure riled ta 
fit so many singleton infantis and 
mimed-sex pairs. When he located a 
rare Sume-sek Pur, One newborn 
hed dite muirks and Was emeacmtcd 
we nade other was “fal, happy, aod 
wigoretis,” Ina captive colony the 
Broup set a in (cahtornia, he saw 
firsthorns attack their twins, Na 
hyonas died in captivity because all 
ihe iniant: were able to reach their 


mothers fo nurse 
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It's really quite easy. Just look for PCs that KNOW you re petting the very best PC technology 


have a genuine Intel microprocessor insicle, $0 look for the Intel Insicle symbol on acts for 

Bither the Intelaso,” Intel86 SX, Intel4s6 SL. leading: PCs. Or call 800-548-4725 for mone informa: 

Intess6 ~ or Intel486 SX microprocessor. non. I'll show you've got an eve for spotting the best. 
nel is the world's leader in mucropro- 

cessor design and develooment. In fact, Ince La | 

Introchoced the very first microprocessor, So-with ] ntal ® 

Intel inside, you know you've got unquestioned 

compatibilitvand unparalleled quality. And you'll The Computer Inside. 


Intelsat, tances ane the bate inaide lord ate trodes ci intel Cormorant. All rights ceserved. ©1971 tate! Corpecatron 
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A Comeback for Nuclear Power’ 
The excellent article (Aupust 1991) showed that 
although auckear power has been stalemated by 
GOntOVeEry, i reckless to assume we can aban- 
don this valuable energy source, Asa recent study 
of the greenhouse probiem by the National Acad- 
emy of Sctienoes pomted out, conservation and 
new forms of solar energy are unable to replace 
fosl fucls as the major clectricity source for this 
country, We need nuclear power lo generate asub- 
ttantial portion and to offer insurance against 

climate warming. 

Lyws E. Weaver, PRESEDEST 
Florida Jastitute of Technology 
Melbourne, Florida 


Cnly a few sentences about nuclear waste ma Sib 
pace article in no way reflect the magnitude of that 
aspect of the nuclear power debate. After four dec- 
ades of splitting atoms. there ts still no technology 
to neutralize the radiation hazard this garbage 
pases to penerations yet unborn. lf we don't know 
whatto do with it, how can we justify creating such 
incredthly dangerous waste? 
Pat Nowick! 
South Windver, Connecticut 


About 75 percent of Amencans agree that nuclear 

energy “should” be part of our energy future. | 

think the power of the antinuclear groups to ma- 

nipulate the Tegulatory and court systems has pul 

electne unlitves off ordering new nuclear power 

plants, Bills moving through Congress are expect: 
ed to make the licemsing process mare rational. 

TreoDOoORE M. BESMANN 

Gak Ridge National Laboratary 

Oak Ridge. Teanessee 


L was surprsed that no mention was made of 
another nuclear power program, similar to the 
French one, that uses standardized reactors and 
Supe manufacturing, training, imd operating 
procedures. Over a hundred nuclear reactors 
power the superguiet submarines, gigantic air- 
craft carmors. and guided-missile cruisers of our 
United States Navy. [tis one of the world’s oldest 
nuclear power programs. 

Topp F. Benen 

Seabrook, Texas 


During a cold spell in February 1989, 7,000 new 
enerey-efficient homes and 237,(00) weatherized 


older homes cut 20) megawatts of electrical 
demand in our area, preventing power shortages 
andexpensive power purchases. Withextra insula- 
lion, air-lcakage control, and better windows, new 
homes built to model conservation standards used 
haifthe energy of houses built to minimum govern- 
Ment specificatians. 

Under the guidance of the Northwest Power and 
Conservation Council, Idaho, Montana, Oregon, 
ond Washington are weathering more existing 
homes, building energy-efficient new homes and 
commercial buildings, and retooling industries to 
save thousands of megawatts of generating Capac- 
ity. All of this is cheaper than building nuclear ar 


coal plants. 
Ke~ W. EKLUND 


Deparosentof Warer Kerources 
Boise, faaheo 


More nuclear powers the wrong answer to the 
wrong question. The question that needs to be 
posed tor “Our Blectric Future” is “When are we 
poing to start comserving power?" not “How are 
we 20mg tO penerale more power!” A more 
responsible approach toward our energy use 
would make conservation a priority and ensure 
that the construction of new plants would be a dis- 
tant last resort. 
NICHOLAS KunmzoNn 
Cambriige, Mircnchinentts 


The Persian Gulf: After the Storm 


No one who views these photographs could hold 
to the outmoded belief that war is acceptable as a 
mons of resolving conflict. The environment wus 
not the only casualty, Harvard public health 
experts estimate that an odditional 175,(4M) Lragi 
children will die within the year of cholera, 
typhoid, and malnutrition. Our military victory is 
amoral tragedy, 
ANS Mame Jupsos 
Lemoyne, Pennsvivania 


One man, Saddam Hussein, was responsible for 
this jab in our collective eve: His name was men- 
tioned only twice inthe article. As long as madmen 
like this oxast, wars will be fought to stop them. 
RICHARD T, Cove, Jit. 
Leesburg, Florida 
Dwos angered by the slant of reporting, which char- 
acterized the tragis as “wanton” and “so barbaric 
as to defy understanding,” while virtually ignonng 
the devastation to the earth and human life caused 
by more than §5,000 tons of allied bombs. To 
ignore the deaths of thousands of lragis while 
lamenting the deaths of Kuwaiti soo animals is 
Linconscionable. 
BRENDA Funk 
Cowrence, Aansas 


You omitted an ominous consequence of the war: 
higher carbon dioxide levels and un amplified 
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“If it's not tight, 
it's not right.” 
Peter Almonzo, Body Pre Suparviseil 
ad cmslonetionteaene wy 
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B Scine of the earth’ most celebrated 
<e jamonds were released by the erosion 
<>) ot the earths surtace billions of years 
is = ergo and carried down ancient 
Vis Sei <a 
ieee ~The “Star of Sierra Leone” survived 
this phenomenal journey: Found on 
™, Valentines Day 1972, this diamond 
acgntar aban 968.9 carats and 
was roughly the size of a hens ege. 
breve de ear po 
That day a diamond 
Which, perhaps, is why a diamond 
ranks among the most costly of 
precious gems. 
Yet isnt it worth it for the woman 
you love? 
A diarribed is forever. 
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ereenhouse cfect, A recent report by the British 
Parliamentary Office of Science and Technology 
sys the CO. emissions over Kuwait could reach 
227 million tons over the next two years, corre: 
sponding fo a4 percent mse in global (D5, a major 
Greenhouse pias 
NATHANIEL MeAr 
Alouns Creek, North Carolina 


An article to be published in the GEOGRAPHIC early 
nea year will eee an pdate on the environmental 
sitvation inthe Perswan Grail, 


National Park Service 
“The Best Idea Amenca Ever Had” i quickly 
becoming the biggest headache Amencacver had 
Park Service employees may be dedicated, but, as 
stated, they are unable to properly maintain the 
parks in their care. Yetin 1991 alone the Park Scr- 
vice has an appropriation of 103,6 milion dollar 
for federal land acquisition. If the service cannot 
take care of what it owns, why is it purchasing 
more? When the government purchases land, the 
local tax base needed to sustain schools and ser- 
wices is destroyed. 
Barharsa LaABARBATA 
Sacruneno, California 


We taxpavers take for granted all the services 
available in our national parks, Ona inp to Mamnas- 
sas CVil War battlefield my cousin and Ddecided to 
retrace our grandpa's adventure when he was 4 16- 
year-old private in the 82nd Ohio Infantry. A kind 
park ranger was able to place us within a hundred 
yards of where our grandpa’s ankle met with some 
Confederate fire 
RANDY MAST 
~ North Rovaltan, Ohio 


Regarding your map of National Park Service 
sites; On June 24 the U.S. House of Representa- 
tives voted to remove George Armstrong Custer’s 
name from the Montana battle site and rename tt 
Little Bighorn Battlefield National Monument. 
This will be a fitting, long-overduwe memorial to the 
Native Amencans who also fought and died m the 
attempt to preserve a way of fife. 
MONICA ALEXANDER 
Pirestield, Massachusetts 


Cuba 
Asa Cuban and a geographer who in 1980 escaped 
ina boat, | praise your article, except for a few 
comments. The total lack of freedom i -what is 
moving us to risk and lose our lives. It is not the 
economical or political limitation, as Peter White 
stated. Castro will never accept the option ofa ret- 
erendum, free elections, or a plebiscite, because 
he will lose neainst democracy. He knows that, and 
he remembers Nicaragua sexample very well 
Minises (ro LOROVICH 
Mignn, Fierida 
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for their insurance coverages. 
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50 YEARS AFTER WWII, THE MEMORIES 
ARE AS POWERFUL AS THE EVENTS. 
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Peter White seems to have picked up on many of 
the shortages that the Cuban people endure. Inex- 
olicably, he missed the most obviaws: the short- 
apes if liberty, information. and free choice. 
Lorenzo Phrev 
Mian, Pidriia 


After serving os a Peace Corps volunteer in the 
Dominican Republic, | have often compared the 
different paths of the two Canbbean neighbors. 
The democratic and market-onented Dominican 
Republic does not come close to matching Cuba‘s 
high marks in literacy, life expectancy, and infant 
mortality. Free election and market-orented poli- 
ces inthe Dominican Republic have not kept that 
nation from expencncing population flight as des- 
perate Dominicans continue to cross the treacher- 
ous Mona Passage to Puerto Rico: 

Jous M. STEVENS 

Macson, Aron 


White could also have mentioned the fine build- 
ings constructed forthe Pan Am Games, some of 
the world’s best beaches, and the warm lesspatality 
of Lhe people. 
Dasierld. McVicar 
Anngonin, Nova Scotia 
L’Entant’s Washington 
The reproduction of LEntant’s AM-year-old map 
indeed ingenious and amazing. | think the article 
would have been more complete ifa portratt of the 
genius engineer L Enfant had also been included. 
OwwaLno A. CASt PANG 
Jereey City, enw Jersey 
Che sihourete on page (22 othe only known like- 
neo! £ Enfant 


Another copy of the orginal L'Enfant map was 
made in 1887 bythe U.S. Coast and Geodetic Sur- 
vey. My grandfather, B.A. Colonna, a5 assistant 
in charge of topography. was responsible for this 
tracing. The drafismen had to use sunlight, mir- 
rors, and magnifying glasses as the onginal had 
heen mounted on cloth and varnished and was 
almost indistinguishable, Copies of this tracing are 
shill sold by the Natwnal Ocean Service. 
ELLEN BRITTON 
Pracess Anne, Maryland 


The citizens of Belo Honzonte, Arazil, believe 
[Enfant laid out their beaunfal ctv. Why wasn t 
this mentioned? 

RK. B. MEARS 


Cakmont, Penirvivarnia 


Brazil's third largest city, Helo Horizonte was mod: 
cled after L’Enfant's plan of Washington, bura cen- 
fiory later 


Lerner should be addressed to Forun, National 
Geovraic Marazine, Hox 37448, Waskingior, D.C 
AS, and shold potlude sender's address aed 
lentone munmber. Mor all fetter con be weed. Those 
fate will often ie edited and ercerpied 
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city fathers had foresight.” 
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people of GM to build more and 
every car and truck. 
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Even as you read these words, someone, "VWs were falfiliiie e deair = ee 
somewhere on this planet, will be venturing 
into the unknown. 

The equipment they will have chosen to 
accompany their adventure will have been 
selected! with the utmost care; ther reliance 
on it-wall be total 

Vet the chances pL that PB of the THIS 
vital things they take along wall be on their 
wrist. 

A Rolex Chater timeprece. 

The Oryster case has been created to 
provide absolute protection from the ele- 
ments. Increasing water pressure will only 
arrve to improve the elheiency ol the seal 
Lermeoen arystal anc (te, anit thie: winding 
crown screws down to close as securely as 
a submarine hatch. 

For any watch to admit even one drop of 
Walter could spell disaster bor’ the Tmsry time nt 
inside. That is why Rolex Oysters are war- 
ranted pressure-prool to a depth of 330 feet, 
with Relex Submariners to |.000 feet, and 
Rice x Sey Dhwellers to 400K) leet, 


SOMeWwneEre underwater — it could bee 





deep beneath the North Sea oul rigs OF explor- 


ing al shipw reck entombed A | | 
below the Arctic ice —divere will A Rolex do es more 
bie rebing an ther Rolex to tell care 

Blacher ff Cob t= iater eB 


how many precious minutes of cive ume 


remain in ther tanks. 





Yet it is not only underwater where 
survival toot deper nd Li peer ab Rolex. 

Samewhere Ir the wore in dense 
jungle, or the baking desert, or polar 
wasteland — an explorer could even 
now be navigating by dead reckoning 
For this task, an utterly reliable time- 
Ditce 1S FSSC ial, 


The sheer ability ofa Rolex Ovster 


Winner fer brochiire, Rolex Wareh 1) ,5.4.. Ine. Deep. S41, Robes Boniciing, 665 Fitch. Awerue. Meese Perk. oY. WEES RS 


“We Rolex 7m. orks | at - | to keep geome — despite the conditions, 
_ | almost regardless of the misuse it may be 
subjected to — is legendary. Only the strong 
survive. And, to ensure this, the case of 
every Ovster ts hewn from a solid block of 
stainless steel, }8kt gold, or platinum. This op- 
eration involves pressures of up to 60 tans. 

Such force is necessary because what 
is being created is veel! massively strong. It 
has to be; inside every Ovster case beats a 
movement that has taken a year to make, 
from the first operation on the first tiny 
part through to final assembly by our 
Swiss craltsmen. 

Then, inorder te prove that it is incleed 
a supreme instrument for reliable time- 
keeping, Rolex Oysters are sent to the 
Contréle Olliciel Suisse des Chronometres 
for 15 days and nizhts of exhaustive testing. 
Only when it has satished their rigorous 
demands can it be certihed as a Superlative 
Chronometer. Ever since its introduction in 
1926, the Rolex Oyster has been the choice 
of explorers and adventurers. 

The virtual indestructibility of the 
Ovster case and the reliability of the move- 





ment it contains have ensured 


dian tell you the ay that countless Ovsters have 


accompamed their wearers 

Chaves Dhate Stubernarrnier : : 
: into the history books. 

Yet the Rolex Ovsters that have voy- 


aged to the ends of the earth and depths 






of the ocean are in even ry respect the same 
fimepicces that you will find only at your 
Offical Rolex Jeweler. 
Every singte Rolex Ovster is-capable of 
accompanying ibs Lee TT wherever he 
or she cares to venture. 
Where in the world will you be 
taking your Rolex? 
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Scimitar-horned Oryx 

Ceenus: Cheips 

Species: darina 

Achult sie: Sticiecles 
fright [OT 2S cm 

Aviat seadeghits 
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A lone scimitar-horned oryx appears on the horizon, hke-a specter 
in an inhospitable land, Just 30 years ago, thousands roamed the 
vast sub-Saharan grasslands, but relentless hunting, drought and 
lack of protection have driven the oryx to near éxtinchon. Ancient 
petroglyphs found in the mountams of the Sahara may one day be 
our only reminder of this majestic antelope. To save endangered 


species, it is essential to protect their habitats and understand the 





vital role of each species within the 
earth's ecosystems. Color images, 
with their unique ability to reach 
peo Die. can hel D Promote co Breacer 
awareness and understanding of 
the scimitar-horned oryx and our 
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FOR GOOD WITH NORDICTRACK... 


America’s most efficient, total-body workout 
Diets Alone Don't Work. 
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New Polaroid Spectra 
High Definition Film. 
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suaraniors high quality service —somcthing no other beading 
Gate Mmanuiiactorer is ding. 

The Spectr camera and new Spectra High Definition tii 
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“A monument of 
research and reference.” 


-—The Book Reader, March 199] 





This commentary is 4 vital teference source of ‘An elaborate achieventent Of scholarshio and faith 
ofiginal research on Qur'anic terms and phrases, showing the heart of a religion that has lived 
the origin of [slam in particular, and of fudaism vibrantly in a-profound tradition, explained by 
and (Christianity m general hallowed commentary..Many, man commuerttaries, 

Abdus Salam bestimoniats ate presented bere, all the way fom 
Wohel Taiiate in Pleas 1970 western medical reports..to underst indie of 
lewish law, to elaborate histortca] lessons 
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“THE HOLY OURAN IS A TREASURE OF JEWELS concerning the hifeand times of Muhammad. 
BUT PEOPLE ARE UNAWARE OF IT.” —from a review in The Book Reader, March 1991 


i Teal 0 LeSstone in tire 
hustory of the evecesis of 
the Holy Qur'an. [t has 
drawn superlative 
encomiums from scholars 
Of the Holy (her'an.” 

Muhammad Jatarulla Khan 
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literature of the times preceding it 
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To Order CALL: (202) 233-3737 or FAX (202) 232-8181 
stam International Publicatiins * Ahmadiyya Movement in Islam, lnc. 
2141 Leroy Place * Washington, D.C. 20008 


Special 6-Day Offer: Prepaid Orders Receive 5% Discount 
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DEFENDERS OF ANIMAL RIGHTS, INC. | 


14412 Old York Road * Phoenix, MD 27191 
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Ginger was a victim of extreme cruelly, Some- 
one fhrew Dattery acid on fer. The chemical 
burned jange holes in her sain and afe away 
every Gif of flesh on her hind legs, 

Mast snaeiters would have destroyed this dog 
Defenders of Animal fights saved her life We 
paid for her freafment, Cnanged mer apod- 
soaked Dandages several times a day for over a 
month, Had fer spayed. Found her a loving 
home 

While fo. .0ne can erase the Aorible pain 
Ginger fell, we can make sure itis abuse never 
happens fo anofne defenseless animal, Please, 

wont you Send 3 donation te further our work? 
This 5 Waar we hope fo place éfose fo 2.000 
animals ike Ginger in. good hanes, Gul we reed 
Vour helo for a the offer orphans who wail al 
Our shea —ioping and ronging for someone 
fo take Lem one, 

Fora gif or s?00 or mare, you will racewe.a 

"Cerificate of kindness. /tis@ «10's suitable 
for framing, and bes the “Prayer for Annals” by 
OF Albert Schweizer, A $100 gift will provide 
VETerinary care #0 a week Ss stay at our shelter 
for one needy dog or cat. |! will buy a ween'’s 





| Supply Of food for our orphans. PHANK FOU 
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DEFENDERS OF ANIMAL AIGHTS, INC. 
14412 Old York Road * Phoenix, MD 21131 
YES! | want to help you do rescues/adoptions 
and fight cruelty. Here is my tax-deductible 
donation of § Piease send me 
information about your new and unigue sheiter 
and about ali (he dogs, cats, farm animals and 

Widlie you aré saving 
O-$10 0 $20 0.325 O S50 
2 $100 (send me the certificate) 
Other 
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WE'VE GONE TO THE ENDS OF THE EARTH 
TO HELP YOU SURVIVE A TRIP TO THE MARKET. 


Goodyear Wraneler radials are a 





tough, steel-belted family of durable 
radials that really get around, On 
highway. And off ; 
And trom the Baja to Bengal, fe 
Wrangler performance has proven 
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to be a winner, 
rita In tact, In nezorous comparisons 

arainst other makes of tres, Goodvear Wraneler 
radials have been 
chosen as orwzinal 
equipment by top 
manufacturers like 
Ford, Ranee Rover, 
leep and Chevrolet 

Ariel true to its 
fannly heritage, you 9 Wroneler sufials gee the choice of 
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excellent treadwear and a smooth, quict 
ide on the hichwa 
But ne matter where you're going, 


on highway, off highway or merely 
TREAD LIGHTLY! on to work, 
(PUBLIC ANT PAMATE LAND Vey CATT Fest 
assured that Goodyear Wrangler radials 
will not only take you there, they will 
also bring you back, 
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THE BEST TIRES IN THE WORLD HAVE GOODYEAR WRITTEN ALL OVER THEM. 
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Presenting 
what happens when those inspired behind 
the wheel get behind a camera. 


Jodetng from the entries we recerved, there are at lot 
of inspired Magda drivers that have beeome skillful Mazda photographers. 
Lonerutulations to the 15 Lirst prove winners and the 45 sesond prove winners. And a hearty thanks 


to all those who made thi plvctcs conlest Such din Inspiring expertener bor all of us. 
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Pact Targets Farm Runoff 
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(OISts Sav the netnents cause cattails 
ind other plants fo crowd out mative 
aw gTass. 

, The re have alw avs Pei Th SHS 
patches Of catiuils. But-when the 
natural: baljnce is disturbed, they 
can danunate thousands of neres 
avs Tom Mac Vicor, South Flonda 
Water Managemcnt District deputy 
An ambitious 
costly plan to reduce phosphoric by 
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convert 35.000 acres of farmland 
back to marsh. [his butter 
wicitibcl ubsccarh | phosphorus a befor re il 
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Pencnces athe iw nid WkieT Gos t- 
a just north of Ever- 
Gludes National Park. Farm groupes 
challenzing the agreement deny that 


runolt harms the Everglades 
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Cubans Pump Pedals to 
Save at the Pump 
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| Lautan! | veh the 
of Rod.” All over Cuba 
the signs are going up. From an 
energy standpoint, Fidel Castro's 
revolution 1s going in circles. 
Onty a few of Havana's two mil- 


hom residents used bicycles base fall, 
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when Casita announced &.new aus 
tenty program, partly triggered by 
the Soviet Union 3 decmion to slvsn 
oil delivertés by nearly & third. Gas 
oline was rationed to about 15 gal- 
a month for each car owner 
Enter the nonconsuming. nonpel- 
masa FCA HN [he government has 
LAE trom Chins 
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route abet PEM, 
heavy iiodels with no peurs— Ant 
nother Lh), (08) from the UL) Sst 
Worker pay more than halfth 
average monthly salary, vet 
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A Phenomenal, Cuban Tac- 
lanes ore gearing up to turn out 
SAU UN Dakes a year: Next summer 
ay be wheeling 
arcund Favind —commiured with an 
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She's also fairly adept at un- 
©! screwing tops and opening lids. 
In other words, there's no end 
to children's curiosity or their 
resourcefulness. And, in tum, 
the dangers they can create 
» for themseives, 
This is especially true when it comes 
to household chemicals. Which is why 
we'd like you to take a few simple precau- 


label is, after all, your quickest and clearest 
source of information about the-nature of 
the product and the safest ways to use it 

|. And while we're on the subject, why 
not take the time to read all the chemical 
labels in-your home, 

5: Il vou have questions concerning any 
al these chemicals, our Chemical Reterral 
Center at. 14800+262-8200 wall put you in touch 


with people who can best answer them 


language skills may 


to be, 


suze 


walking thing yet, but 
good at opening 


doors. 


tions to keép vour child away from them 
|. Store all potentially harmful sub: 
stances -bleaches, detergents, spat removers, 
pesticides - our of the reach of your chil- 
dren. In fact, simply taking hazardous 
materials out of sight could eliminate up 
to 79% of all poisoning in small children 
2 Childproof these cabinets within their 
reach with safety latches. You can find them 
in most harchware stores tor about a dolar 
4, Don't take potentially harmful sub- 
stances Out Of their onginal containers. That 


G4, $0 you'll always be prepared, look 
in your local telephone directory and note 
the number of the nearest Poison Control 
Center 

All this may seem deceptively simple. 
And itis. 50 why not take a lew moments 
and make your home saler? 

We'd also like you to know whar the 
chemical industry is dome to produce, trans 
port and handle chemicals more safely 
Just call 1-800-624-4321 and we'll send vou 
our Responsible Care" brochure. 


The Chemical | 
Manufacturers Association. 
We want you to know, 
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America’s favorite minivans now come 
vou and your tamily trom the day 


nournds, these two seats are easily accessible and 
have tive-point hamesses that ane sIITIMe to acl just, 


\ alue when vou buy. One seat Can even serve as a bixoster seat for an older 





child, And when they aren tin use. they convenienth, 
disappear into a beach seat that comfortabiv accom- 
moniates Two aclults, 


With solid value, Chrysler has sold over two and 
a half million minivans. We've had the most repeal 
purchases, too,” And today, there are simply no 
hetler seven-pussen@er minivan Values on the ma an 
than the new Dodge Caravan and Plymouth Vova 3 
equipped with our Famuly Value Package.” You -- 


In WULOMLC IansmissiOn, alr CONGINOMING ane 





THT ior | lot less th m it vou ordered those wlems Secu rl cy when you need it. 


separately. Five-passenger models with similar 
package savings are priced under S14,200""" And 
there are more option packages to choose from that 
let you save up to SI ANN) 


To keep you in touch 
with Vou fami nih and ihe 
Wit id, weil give VO a 
factory-eng sineered cellular 
phe ne at no extra ch arge 

And while VOU may never need roadside service, 

Tl make sure it’s available-to you with a special 4 
wear 000 mile plan.’ It provides 24-hour tall- 
free assistunce and more at no éxtra charge. Even if 
you're locked out or you've Wwst nun out of gas 








Chy rvsier olfers 4 CoMm- 


bination of available safety 

features no her minivan A | 
cun match, including the real! 
bercd rrhartys I prutas "k 1 rat — Se | — . - 

- : : LEDS TOT itn crivet (OV eraeec VW hile VOU Own. 
nich Anti | sal Ta A Oe a es «pete eee = . 

airhae. Anti-lock brakes. All-wheel drive, Rear seat 

shoulder harnesses, And a child-protection stiding aers cmcers Wow Chrysler gives you the 


door lock. Plus, this vear, we re introducing some ff a® Owners Choice Protection Plan, : 
FO oe 


thing unique: the first. available built-in child seats Sar oles choie no other manufacturer 
Designed for litte ones weighing 20 to 41) oman Ollers. Choose between our exclusive 








with a 5-part plan that will help protect 
vou buy to the day you sell. 


7 veer 0000 mile powertram warranty or 3 year ; . 
7 P : Rediscover American Value. 


76000 mile burnner-to-bumper coverage Either 
: a_i . (ont J a Whiws | 1 fen 


way, you'll never pay a deductible = Ua Pree pro rectiian 
= Advantage: <= = 


S Chrysler 2 am 


Value when vou trade, 








There's no guesswork involved, Just trade in on its ava 
anew Chrysler, Plymouth, Dodge, Jeep, or Fuge an 
product in24 to 48 months, and we guarantee thal aa 
Wad] ‘O? Caravan or Vov ager Lt retain iS Walle gs veaidss 1. sree LA 
well as or better than the best-selling competitive | 
minivan from America, Europe, or Japan. Hf not, I 
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we ll apply the percentage difference to your dow 
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n sure if [bn Battuta were 
around today, he'd be working 
for MATIONAL OiFOORAPHIC; 
anys 2enior writer Tow Afpecrom- 
He. And who better to track the 
medieval traveler's tireless exploits 
than two ofour most traveled staff 
member— Tom (night), turhaned 
nnd ruling o camel in the Sahara 
and photographer Jin StANFELO 
Clowning af a remote road sign nea 
Timbukte in Mali 
The two have nearly ©) years of 
combined Croce Arr expe rience 
(Tom with 35, Fim with 24), but this 
was then first assignment together 
Their paths cpreiriaily crossed, hiv 
ever. in the 1950s in Wisconsin, 
where Abercrombie worked with 
Jim's father and uncle on the phote 
staff of the Mifwauwker Jowrnal. “| 
erew Up with Tom's name uround 
the house,” save Jim, whe followed 
fm to the Journal, then to the 
NATIONAL GpoogarHic, “Tom his 
been the one persion on our staff 
ve alas winted to work with.” 
Torn his specialied in the Miditle 
East. learmmng Arabic und convert- 
ing to Islam. In an odd footnote 
to that foll coreer, he once Sire 
pened across a halt doaren of his 
photographs reproduced in a new 
medion —the currency of Yemen 
Hm S anve to take pictures af 
pieces that peoole don't know much 
BDUE and his talent for breathing 
life Info byeone civilizations were 
powerful spurs in the [hn Biattota 
coverage Litthe-knawn bevend the 
[slamuc workd. the ciaurorepnet 
Moroccan's tale wes worth telling, 
lim says; 1s-"a Way co eaueating 
peecetle ser they realize there was 
someone otnerthan Maren Polo, ~ 
“Shooting Pittsburgh wis like com- 
ay ‘om ercle, sive NATHAN GENTS 
setting his cameron aside after If 
Yours a% a contract photographer tor 
the fo brkarHeic. “When | wus 
prowing up, W. Eugene South, who 
cbc u pivotal Prote cesay on te city 
in the 19S. was my hero. [t's onl 
rtht that this is mv last assignment, 
ut icast for the foresecable furture. 
In & heat-re eistarit SLE (Lar risthit | 
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guises & photographer 
Nathun documetits a 
Gavin a steel plant: “My work has 
Wt to enter the lives 
and cultures of others.’ 


Athin has OO-Tounded nic OMmpany 
to combine electronic media with 
archiving, distnbuting, and licensing 


still images, 


“if UFOS ty hae. heen my 


Main motvwanon,” he says. “and this 


new VENUE & an extension Ht it 





tions. Without expensive on- 
real or smal! site cquipment 
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THE POWER OF A RESOURCE 
ESSENTIAL TO ALL. 
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